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The Mackenzie River Basin.

LOCATION- AM) Alii:A.

llic l);i!<iii of Miickciizie river occiini.-. tlic ii.irtli\v..vt..r.> ti.i.t f .1

TSt of North A,„ori..a and indud.J witlun ill an";,.;: r np. N
woUin, It of the Northwest 1 ernt.m.'s, and parts of s<.uthe'istern ..n.lnortheastern \ „kon. It eros.ses HI .lepves of latitu.l
an.l the (iltth parall..ls, and ;5fi d.-pv-s of h.n^ilude l.etm-.-n
tlie 140th meridians.

of

(• l)etween the
the lOltl

y.ud

an<l

of Nor h Aineru-a. hut a eonsiden.hle portion is also inehi.led w th n theLaurent.an Plateau resion on the oast an.! ai.out an e,,ua
•..onhileran rofiion on the west.

area within the

The total area of the Maekenzie hasin is ai.out (;S2,0(H) s„uar.. mil... or

in the Aretic ocean. \\ ater, as lak.-s, covers a verv iai-e part of this are .and although many larnv lakes of ,he region air .^till uih'x 1,led ul n*

'

The total leiifnh of the river fn n flu
Arctic ocean has not vet Im
be about 2,.")2r) miles,

.adwaters of Finlav river to the
'cn accniatelv measured, but it is estimated to

-vf i
;^';,"'''''"^';' J^'^'''' ^v^tem ranks as one of tl ijrht Kivat rivers>stems of the earth. ( )n the North Am..rie:.n continent it is exc, del nlenfrth an.i .Ira.nage area only by the Mississiooi rive,- l-.s . i^ , y

,
I'v till! Mississippi river

greater length aiul larger area than the St. I.awrenc.. '

Ihe fo" ' ..-
of (•

Jt

Ihe following table of lengths and areas, taken mainlv from the Vthis
^
anada, will serve to give an idea of the importance of the Mackenzie



river relative to the other large river .systems of the continent of \orth
America.

I-ongth,
miles.

Art-a,

s(|. miles.

Mississippi (to head of Missouri) 4.220
2,525
1,«00
1,765
l,«fiO

2,200
1,150

1,244,000
682,000
498,500
.130,000

.170,800

225.000
250,000

Mackenzie (to head o( Finlay )

St. Lawrence (from Pt. de Monts to head of .St. Louis). . .

.

1 ukon (to head of Xisutlin)
NeLson (to head of Bow)
Colorado (to head of Green)
Columbia

HISTORY.

The earliest exploration.s in the basin of the Mackenzie were matle in
the latter part of the eighteenth century. Samuel Hearne of the Hudson's
Bay Company set out from Fort Prince of Wales at the mouth of Churchill
river in December 1770, on a journey to Coppermine river to investigate the
copper deposits of that region. He reached the river and followed it to its
mouth. On his return he took a more westerly course than that followed
on his northward journey, crossed (ireat Slave lake, and ascended Slave
river some distance. From this river he travelled eastward and arrived at
Fort Prince of Wales at the end of June, 1772.

The first white man to appear on At habaska river was Peter Pond His
route to the Athabaska lay by way of Churchill river, He A la Crosse lake
Buffalo lake, Methye river, Methye lake, Methye portage, and Clearwater
river, a route that was used for many years as the readiest means of access to
the Mackenzie basin. In 1778 he descended the Athaba.ska and founded
a fort known as the "Old Establishment" about 30 miles above its
mouth. He was also, evidently, the first white man to reach the shores of
lake Athabaska. In 1786 P. nd sent Laurent Leroux and Cuthbert Grant
to build a fort on Great Slave lake; these being the first white men with
the exception of Samuel Hearne, to vi.sit this lake. The post was built at
the eastern mouth of Slave river.'

P'lilip Turner carried on explorations in this part of the country in
1790-92 and made careful surveys of Athabaska river below the mouth of
Clearwater, of Athabaska lake, of Slave river, and of a small portion of the
south shore of Great Slave lake.^

In 1788, Fort Chipewyan was built on the south shore of lake Atha-
baska on what is now known as Old Fort point. From this point Alexander
Mackenzie set out in the spring of 1789 to explore the river that drains
Groat Slave lake. In spite of repeated warnings from natives as to the
danger of the undertaking he pushed his wav with indomitable energy to the
mouth of the river and returned to Fort Chipewyan after an absence of only
one hundred and two days, accomplishing one of the "most remarkable
exploits in the history of inland discovery, whether regarded in the light
of the results achieved, or of the time taken to cover a journey of nearlv
three thousand miles."

' Burpee. l..awreiloc J.. ".Search (or the western sea." p. 418
' Burpee, Lawrence J , .Searoh for the woetern sea," p. 172.

W^m'W^fW^'i. T



In 1792 Mackenzie ascended Peace riv, r. He nassed a n.wf t^K; .khad been built under his instructions in 1788 ami up t^ wh ch thrriln^ h^already been surveyed on behalf of the \:,Jh \v!^it^
river had

S „„ .

?'""<lf"i'<' on tlif north arm of Great Slave lake in1820 on an overland trip to Coppermine river and the Aretie edml H^

MSi,;rbrKhrp';''n7.i'£n';'°™'™"
'- ''"™''-' -'- °^^^

teif^si^sa^-r^i^^iHBHH

nver (now Baeks river) to it, mouth an,
"
J»e ffp ,' r; f'l™' '^^'!^^

°t".h:ipi''d'iti'„r, LizTSkZn ,/ K;'i?i\iS ^'t" ""»

' Tyrrell, /. B., David Thomp«»', narrative of hi. eiploratioM i« w«ten. America, p LXXIX.



Explorata.ms in the country to the north of Great Bear lake and J.etween
that lake and Great Shive lake were mad<' l>y Eniile Petitot, a missionarywho was stationed in the Mackenzie basin for a number of years More
recent explorers are Warburton Pike and David T. Hanbury

Important siirveys and explorations have been made bv members of
the staff of the Department of the Interior, Ottawa, who" made obser-
vations on the economic resources of the sections of couiitrv traversedOur more intimate knowle.lKe, howt-ver, of th.' Kclojii.id features and
nmieral possil)ilitirs, has been obtained from invcsti^'a(ions made l)v fiehl
otticers of the (

, ojosical Survey, Canada.
Of the exploratory siirv,.y,s carried out by the Department of the

Interior those made by Wilhum O^ilvie are anions the most important
DuniiK the summer of 18SS he .ntered Mack.-nzie basin from Yukon
lerritory by way of Porcupine river, Bell river, McDounall pass and Katnver a tributary of the Peel. He ,.arri..<l his survey up Macken/.ie rivr.
Great Slave lake, and Slave river to lake Athabaska, makiuK observations
on the natural f.^atures of the country thrr)UKh which he passed. He had
already made sum'vs on the .\thabaska and Pea.'e rivers in 1884. In
1891 he ascended the Liard and surveyed Fori Nelson river, afterwards
cro.ssing to l;ort St. John on Peace river. Kxpl.uations in the countrv to

• ',ooM / ,";;'?^i^''''''',^'''^ VT '""''*^' f'"" *'"-' I)<'Partment of the Interior
in I'JOO by J. W. Jyrrell; an.i llic various surveyors who have run lines for
the Deiiartment m the Athabaska and Peace River district have rcDorted
on the resources of the district.

Iteeonnais.sance surveys have been made by the G..oloKical Survev aloiiu
the principal water routes.

'

* .J" ^^"i -^'l!"'"''
^^- r- ^'l^^y ••xploi-'*! Parsnip river and Peace river

to the mouth of Smoky river and ascended Pine Kiver South as far as Table
mountain. John Macoun who accompanied him -m this expedition con-
tinued the exploration down the Peace and up .Mhabaska river to the
Clearwater retfirning by way of Methye portage, Fort Carlton, and Fort
Garry. '

„ . .^" }^J^
George M. Dawson made an exploration through northern

British Columbia and Peace River district to Edmonton. I'.ntering Peace
Kiver district by way of Pine River pass he descended Pine River South to
Its lower torks and from this point journeved overland to Dunvegan
Going south from Dunvegan he explored part of Wapiti river, descended
Smoky river to its mouth, an! returned to Dunvegan. From this point
he went overland in a southeast direction to Athabaska river, descended
this river to Athabaska Landing, and ended his survev at Edmonton.
R. G. AIcC onnell, who was with Dawson on this expedition, travelleil from
Dunvegan by the north shore of Lesser Slave lake C- Old Fort Assiniboine

VI'} !" E'lmonton. MeConnell also descended Athabaska river froui
Athabaska Landing to La Biche river, and then made a traverse of the
country by way of lac La Biche, Whitefish lake, and Goodfi.sli lake to
Victoria (now Pakam un the Sa.skatchewan.

T J^V'"'^'''*
^^'" '" ^^^'^ '"'"'" '^ Kcological examination of lac La Biche

l.a Biche river, Athabaska nver below La Biche river, Clearwater river and
v.lethye portage.

The member of the Geological Survev staff who has carried on most
extensive explorations in the Mackenzie basin and to whom we are most
indebted for our knowledge of the geology is R. G. MeConnell In 1887

'"Jftt'QL



miix.rtant trihutaiics were ascendo,!
-^'"^"-w-i h%,.,, :,n.l ttic in,„v

nuniifi; the suniincr of l!t()2 CIiiHin ( '•ii.w,.ll ,..]..,;.. i i

in the counti-v to th.. \vo<t >(%.J '
^ *'"",'' '""''fd on .•xi.lorations

survey of Wind •uul Wl ,•k,.,
'

'*
,' 'V

'"'"''" " '•'"••"•"itiissanc..
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It ii.clii.l.s within thcM. Ix.undiui.s f|„.,. main phvM,.Kr.iMhic pn.vincpM
( iKurr 1

)
,nv\, „ w urh run. aln.ost tl,. wh„l,. Irn^'thof L .um, ,„ a..harac. ..n.t,..s wh.rh sharply .li.tin.ui.h it fron. th- a.lja.vnf pr""in '.Ih.- thrc- provuKTs an-: a runK.-.l, mountainous hiKhlan.l .m th.. w.-^t

HKion that forms thr l.ackl.on.^ of thr North Am.Tican <ontin.-nt; a rcla-

%>•

I
CeolOg:r!ilpun^^^nada

KiKure 1. Uiagrai,. „t tlip Mackenzie River basin, an.i it« main pliysiographinil foatu

tnoly morosu Kluc,
,
but rocky, an.l partly tn^ch'ss ph.fau in the oast known

n, l,vh h'"
"" "''*"'"•

'"r';^'''^'''
''^ "'^''^ "f ""' «••'='* I''"^'''^" ^I'^'t almostnu.dfs Hu.lson hay; an.l Wtwocn thrsc two a l.road, almost level,

fori'stecl plain throuKh which the trunk str.'am flows northwestwarti to theAiTtie ocean, fed on the one han.l l,y swift-flowins streams from the Cor-dilleran region ant' on the other hand from the numbeHess lakes of the

(t ti'l'l :\
"""

'/
V- ^\ '='^* '^ ^'"' ""^thward continuation of the C rea1

( cntral plain of North America, and in this the Mack..m=ie river oeeupi..s



u

%

*l

1 1- .lrau.a«.. an. of ,h.. Ma..k..nzi.. risJi. a in^lM:::!... i,. ,..,.,„

!.;"« .'.y sio^; *:;;;';: !.,t'rxr; ""•' ""•.:^''-':' •" ''•-

Sa.skat..lM.wan r vvr a C ( . k .nr T. l"""
"'" '''""'" '"•^^••" '

'"'

to the mil.. This H . V. ,
' *" "" •^""'' '"'•••'" i- "I"'"!! 2 f.^t

Mrrains, an.l InL- I,

'

l V .

'"' '^'^''''' ""•'.'"'•••k thr Kra,|,.s of ,h..

Ltiiirrutinn Plateau.

Canada on hotl, si.l.-s of It ,

'

„T.; ' . " ""'•""•a-t«-rn an.l n...tl...rn

basin of Ma..k..n.i.'riv . an t"u s^^s^^^^^^^^^^ l'""
"•?"" '''^'•""•" '"•" "'<

ian.i at ,h.. soutilt ih'Sl^^.n;*::,.:'^:::'!^';;; Tic|: Ht::"'
" '^'--f

p.ain']raSr^Kfi;:^f tr;^:r;il7:,!' '4''^?- ^ --i
Cambrian crvstallino or net om, 7 i" i 'V"''"'*

'•-tw,-,.n th.. I'r.-

s.-.limontarv Wks/ Tl s in.* ?7 • ,' '""A "'I' "^'/-'>'"« J'"l«-=*"ic-

the- south at M.^thv,. , rtai^^^ ,,n (T ;
•'"' "'" ')''-"''^''"''i'' '"'sin from

west. KunninK n.'rth Sv K r r^ .. '.
''''''' '" '"'"Ki""!''

< H' <l.'Kr..,..s

baskalakc.an.liK''tl '.an,.J r^^^^^^^^ "I'V;'"' ,'","' "^ '"'"-
ing (Jr,.at Slav.- lake in a m rt ,1, 'i 'i, .

"'"" •^'•'''' '"'^<'-
<
''•"-^-

cn.l of th.. north arm ..f h^ h.L V .. '
'''";••*'"" '^ •""" f''"'" "'• "orttwrn

pa.ss.'s outside th.' limits ffw •
"" '""^l "' <'"' «amf direction until it

and c^xt.M.iinVtr I V /n 1 h^m^ H '

"I'l'' l'"'^'-
''"^' "^ ""^ ""'

'

Hu.i.,n .a,
^ the hau;:^;ia^;"pi!:i:!::: ,:^.t.e''""""^"-

""^'" ^"-"-'^

marlTZ^h
Jj^;^:,;'^|:r^:j;;:;:^i.:-;i|^;'-''»^^^ -V

-.-Kraphi.. ..reak to
th.. o,.e mer,i„J «radu.dly hUo tl"!^. '"«:!,;:,;'' ^^^^ir

/,'•'-! '!'-"-
Mave lakes there is aiso no m-irko.l ,•!

. ','
'

"',"^* * ", Atha baska and ( ireat

two provin....s b..,.aus.^ t ,h Ik hf 'l^
'''"''•',•;'"•>' "'. ...uciet <.f th,-

•'<pr.'a,l a! .n^ that eon at b ,h v"n' Sl"^
"""'""" '>" '"'^" '••"'»

Slave lak.., howevr, th , Ua t am r ^
''''

n'V'e >:""' "^ < •'•"»

abrupt es,.arpment. fa-'in^eSwlnKbullt of th;
'«'';'';''•'' ''^'

l'

'"^^ '"'»

roeks that un.l..rli.. the (ir.-at (l , r 1 j i '^h if
"'*'.";""""•"•>'

' G«)l. Surv
, vol Xir. p 20 i-t seq.
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rirmulimi l- nor liviiildlilr In ilriilK' lllf imllirr nf (lie ciitiliii't [..•(wiTtl tllf
Iwii |>ni\ i'lcf >,

The |ili>-iial fc.iiuii'^ nf tlii> pnivirKc nrr Ivpicul <>f iln- whi.lf l„iu-
r.'iiliMn plMtiaii K«'>«ii>ll.v. Wlifii .ic\vr<l tir..a.llv llu- li.pnuiapliv \* that
>>t .1 lii..ii(l plain Mlupinit mailualls to the wrst ami north with a Krailifiit
liiwanis the (tiiat lake d. prcx>ion> whiili rairly ixc Is I) or H firt to the
inih'. Hire anil tlun- n-niiial rotiiiil-loppnl hilN or inonailno<k> rise a few
hnnilnil feet ahovc the jjiniral li\il, Imt lliof hills arc not as a nih n-
' '''I ">•" 'hfiniti' raniti's nor aliuiiid in any parlinilai ilirfction. In
detail, houcviT. the plateau is very irri'Knlar, l.rokcn, and rorkv, with an
' V'n huinii ky or niaininillatid snrfacr (I'jatr HA),

The surface of the platiau is nowhere hmkiii l>\ anv pnuninenf ratines
of hills and the vertical relief is nowhere so jjreal as that whhli ohtains in
the ( ordilleran province. The greatest relief i- found on the shores of the
Bleat lakes where it reaches a inaxiiMUin of alxiut 1,(MM» feel. ( »n the north
shore of Athaliaska lake at Ulack ay a (jroup of irregular. round-lopp<d
lull- rise H()0 feet aliovc flw level of the lake', and on the Iiorllwast end of
(ireat Slave lake, l{. Mell- descrilM^s hills of nranite and niieiss rising "as ii

sea of half-rounded I Miniocks to a (icneral hcijiht of nearlv l,(MHI feet all
a'oiiK the northwest ' this part of the lake and also around the :iorth-
. •astern extremity." .,_.,n, on the eastern shore of McTa%ish bav on
(ireat Hear lake, sticp cliff: j.se uhruptly from the lake shore to heights of
MM and 700 feet, and a few mih's inland thev reach a maximum of about
1.(MM) feet.'

i.ittle is known of the character of the I.aurentian Plateau province
inland from the shores of the uri'at hikes, except ahuiK a few canoe routes
that have been traversed l)y Hearne, Franklin, I'etitot, Tyrrell, Hell,
I'reble, (ainscll. and :i few others. From reports of these men it appears that
the whole country i.s of a (jenerally uniform level rising as a rule not more
than 2(M) feet above the adjacent stream or lake levels and onlv at wide
intervals is the evenness of the sky-line broken by any outstanding emi-
"eiices. Instances of such eminences are, howe.-er, recorded by J.
M. Mell* and Hreble'' in the country between (Ireat Slave "and
(irejit Hear lakes where i.solatcd peaks of conical or rounded out-
line ri.si- as high as l.tHMJ feet above the level of the
adjacent lake These hinher hills are invariably comptKsed of .sdid rock
and u.-.ually of the harder ij£Meiiiis varieties; but lower hills of (jlacial
origin and eompo.sed of sand, gravel, or boulders are described by J. B.
Tyrrell,' in ihe region southeast of Athabaska lake. Such hills, however
rarely exceed 200 feet in height.

Throughout the whole 800 miles of I.aurentian plateau lying within
the basin of Mackenzie river the higher points show only slight differences
in their altitudes above . ca-level. For exain|)le, the maximum altitudes
at Cree and W.ll.a.ston lakes in the southeast end of the basin are given
by Tyrrell and Dowling as about l.G'tO feet. On the north shore of Atha-
baska lake they are 1,490 feet, on Creat Slav, lake 1,520 feet, on the
divide between (ireat Slave and Great Bear lakes ,,l)out 1,700 feet, and on

Tamaell.rtuirlon, Cool. .Surv. Sum. Uept 1914 p ,57
' IWl. it , (;»)! .Surv . vol. XII, 1890, p. 10«.\
' 11*11. J M.. liool. .Surv , vol. .XIl. 1S99. p. ISC .

* Ow.l. Surv.. vol. XII, 1H99, p 230
' North .\nicrican tauna. No. 27. IS Dept. ol .\(5riculture, 190S, p. lit it sea
• Geol. Surv., vol. VlII, 1S95, pt. D.
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lak.. .•..untry. an.l ,.s .surfa... is ....v..,-..! with thui.san.ls ., |aK..s , |

.H., nunuTous ar. . „>,. lak-s 1 s., .o.-ky an.l i.n ..lar'.h.. .•"....,;
M. nm..r m h,. .v^.o.m.s l.y ...,.„... Hy „or,a.inu fro,,, o,.. lak. to .. ' ,|.
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M.t.s ,„ ncular .,s,. a,v tl.os,. |,,,.li,.^ I.. ,„ thr t,a.l...K post,to tl|.' l.untjn« K,oun,|.s o,- fishi,,^ ,,,so,ts of tl„. |„.n,oi.s.

'

Ihj. lakrs arc almost i„va,ial.l\ siu.llow lo.k l.asins uiili s,„ooth

1 > an. usuallx \,.,y irr.'(£ular „> o„tl„,.- a,„l tluirshai).. a,„l aliui.„„„tha^. 1.....,, .1.. ,.r,„„H., partly l.y ll,.. stn,rt„r,. a,.,l ro, .posjti ,7 ,n^ks ,,, wh.d. tl,..v I,., an.l partly l.y ,1... .lin-.tion of ,n!,v.. .., ,

u^^.^Z:^T- ""f
'"""""<'' •'''•'•mpositio., of th.. l.,.,lro..k o l.elat. ,„ r..K,.m an.l s„l.s..,,,„.nt r...noval of fl... ,l....o„,p„.s,.,l s.irfa... ly•ont.n.. tal Kla...at,.,n ar.. th.- .•l.i..f ..aus.-s in th.. pr...lurtion of a pi to 1tn«n„mllat..,l snrfa..,. fayon.al.l.. to th.. a.-..un.nlatio„ .,f .vat..r as lak. s

'

Uwii..; t,. th.. p,.,.„l,ar ..|,ara..t..r ..f th.. su,fa.... of th.. plat. an in.'l th..

he n ..rs tiow.ijK • -ouKh th,. plat..au hav.. no wdl-.h.(in...l vall,.vs' ,;
lav,. th..y ..v..nly Kra.l... profil..s. Th..y ar.. .l,aia..t..ri/..d ra 1,.r hv

1 rdl'" or'
,"?' '"••".•'"%Vf "V.T ... lak..,s s..pa.at...l fr..n. ! .d ..'h..'

.V falls .,r s1r..n« rapi.k Ir,..,,„.ntly th..y a,-.- n,..r..lv a .s,i,.,....ssion .,fk... j,,,i....l to ..a..h ..,h,.r l.y narn.w. «orK..-lik.. .,p..ninus at whi.l far ap..l. .M...nr uhi.-h intc.rrnpt navigation. Th..ir .•o.,rs,.s an- v.rv ,r i,'

naa,-..fr,.,,,,..ntly.h.p..n.i.-nton,.ha,,....ir,-..Kula,iti..s.,fth,.|.o,lr....kH,..
r 1,.

to l>. n.M ... lh,.y cany p,aot„.ally no material in s„sp,.nsion !,,r th,.reis very lutlj. loose mafrial ..n the surfa... of the plat,.a, to t,a, -por '
a, ,1

m-,t^,l'enr!' ''ion'
"( ''"' l'l"»''^'i',''^'t=i'"' 'I'-i" t K. or th,. oth..r.,f th,. th.ee

fL hl7!
Athal.aska. (.r..at Slav.-. .,r (i.vat Hear lak.s. an.l owin^

ex.. t ^n n:%''''':r''''r'''1''"
"="";> '^'•^•^ ""-' wat.rfaii>. th..v are^'

'
''<;i't sti,.ams for the ,l,.v,.Iopment of wjit-r powers

»., ,M ,ntl e'"."^''''"'

l'"
''''.V'"

'," •'" ^''"•k''>'-><i" I'asin has a.s a rul,. l.ttl.. or

\ vevln 1
='Sn<'ult,aral pwrpos,.s ..ven if th,. ,.limate w,.|.,. sni.al.l...A v,ij la.ge l)ro|,ortion of th.. region has a ro,.kv surface. Ronj.ler clav

IS foun.l frc(]ucntly hllmt; ,l,.p.-,.ssions „„ the .„rfa,.,. an.l here , n 1 the e

'^::Znh^\i:Tr fr -'•""^">="i"- -f ^laelal drift. tI " \X>k
h',*^^ .,,^\

subjected tc. inten.se glacial ,.,-osi,m l.v whi,.h the surface

- M™" ''"'"' ^" *^'^ '"^- ""•'^ "'"i ^''-'''''i'''' "' it.s i."«e mat,, al

i

m^i)^;
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?tlu. h'M.,''''''S ".'l'''";' ;:T'^l^-'r'' f»''
<l<-p-site.l in the lowland portion

t n 1 \ Vi
'?"""', "^ Atha mska lake ,.s a larRo area underlain by hori-

zontally bedded sandstoiw wlnci. on decomposition forms wide plains ofsand or gently rounded hills and ridges woode.l with banksian pine
Jn spite of Its lark of soil, howeyer, almost the whole region is wooded,hough sparsely, with a forest <.f spruce, banksian pine, tamarack, poplar

birch, or willows. Tins forest becomes thinner towar.ls the eastern andnorth.rn edg<. of the basin and disappears entirely north of the east end

111
"'''

'.M
'•'' ':'.**'' '",""' '"'"";' "^ riint,.n-( -olden, Aylmer, and Mackay

lakes. Jhis IS he (jnly part of the Mackenzie basin included within the
great unforested region of northern Canada known as the Barren lands.

Cordilleran Region.

On the western border of the Mackenzie l)asin an.l extending through-out its whdel,.ngth IS a lofty mountainous region .'onstituting a part

on
"'

9nn
.)'"'"?" .

'"-.iillera. It forms a belt yarying in width from

r 1 7? T. >

'.''' ''"^''''K f'-*"'i the foothills which border the centralowlands to the height of land separating the Mackenzie wafrs from thosewhich drain westward to the Pacihc. The tributaries of the Mackenzie
cut (Icepy into the ranges which constitute this region and two of themthe l.iard and Peace nyer, cut right through, drawing much of their waterfrom the .western or back slopes of the ranges and from the iilateau
n;gion lying to thcwes^t .>fthem. This memoir, howeyer, is not concernedMth that portion of the Mackenzie basin lying west of the summit of theKcKky mountains which is drained by flu> upper waters of the Peace andLiard riyers. Ihe ( ordiUeran proyince of the Mackenzie basin as herein
dehncd, embraces the eastern slopes of tlu- Rocky mountains, the Mackenzie
mountains, and Kichardscm mountains.

V, /^'A'
eastern boundary (.f this province is a fairly definite line at which

the foothills of the mountains die out in the Creat Central plain. Starting
in the south from a point near the intersection of latitude .53 decrees and
longitiKle no; 30', the line runs northwestw.ird. crossing the Peace ri^ornear Hudson Hope and striking the Liard riyer near longitude 125 degrees
Here, the continuity of the Hocky mountains is interrupted and theyappear to die t. ,ay north of tl,.. riyer. Under the name Mackenzie moun-
ta as, howeyer, the ( ordillera springs up again north of the riyer, but
Its eastern front is stepped far to the eastward and abuts against theLiard ny.r at I-ort Liard. From this point the eastern boundary of the
( onhlleran pn.yince runs northward, touching the Mackenzie Viyer at

!il f",'i AT r
^'^''""' ••.'^'^[ and continuing thence along the western

side of the Mackenzie to latitude 6o° 30', when it turns in a broad curyeand swings westw.ard round the headwaters of Peel riyer. The Mackenziemount Mils die out about the head of Peel river in much the same way asthe Hockies north of the Liard river, but another lower range, known asthe Kichardson mountains, springs up north of Peel river and extendsdown o the Arctic coast, its eastern front following closely the valley
ot 1 eel river and rising as an abrupt fault scarp out of the delta of the
iViackenzie.

This i)iiysiographic province of the Mackenzie basin comprises three
mainmountaingroups,namely,theRockymountains,Mackenzie mountains,and the Kichardson mountams.

iOHH
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In the Mackcn/.ic l.asin, as cIscwIutc, the H,„4:v mountain, w ma.l,.

in trcn.l with th.- .liro.tu.n .,f the main mountain axi. IV w
"

oranges aro ,l,.op lon^ritu.iinal vall,.y.s „r,.upie,l l.v tl .ina t st -uan,| crossHiK thorn at ri^^ht an^M.s are transVors,. ^a,,s tl.r ! 'vll h he

and *a„ „,„.,. „r i,, „,„„„,,„, „„. ,.;.:„„",';',„';,' ; .•:,
;',„:""""""

S..n,. „f II,,. I„fi„,, ,„„,„,],. „, ||„. „|,„|,, u,„,^ j,„„,
"

^

flow oast^v=..d to the A,la„tie, no.thwanl to the Are < a, 1 we.tw.rclto tliePaciheintei()ekan( have their some... Unr-, •
'
•""' ^^<"'«''r'l

peaks which evee..,! in ron f * I

""^*
•
'' " *-'''""P "f »i"iintainM.iKs Willi t exieed lO.OOO feet in elevation anc euhninate in the Wwh,'^t

was e,tHnate,l by Dawson" ,o have an eh'vatioii of 2 ,S5( f
;,' : .nv th

than 0( feet above tlie sea; an.l Peaee river itself euts a villev .lire Iv

txond 6,000 f.-t in eCvition and the valley bottom is less th; n '> 000 feetLess ,s known <.f the Hoeky mountains north of I\..m(Vi' vr '

n , fany otlier portion of the whole s\^fm Points .,s hJL'l V 7 %. < f

Urwhere "^Cl'''''''^
''^

"'"•T
"'« ''^^^'^^ aHiIufLiu, i

'^ l^^^Ztnit where the ranges have next been observed at the I.iard river th..v\r,•seen to have
. eer,.ased in height t„ sueh an exfnt thu 1

'

liiei ,oin sare not mon. than 4.0()0 feet above sea-level. Onlvoneo 1 ''ii^ ^^Jof the Ho,.k„.s IS said t,. eross the Lianl river, near IJiviere i V ,ts

Th<; whole of this portion of th.' Cor.lilleran provine.. is drdn.'d bvthree pnn.Mpal streams, the Athabask.a, l'..aee, and F iard rive s Thesenvers_h:.ve their sounvs either in the eentnd ran.e. l^ulZ'k^^s I'm
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thf western slopes, l)ut Huw ciistwanl hy transverse < .s f-om the eentral
ranges through a broad belt of foothills to the Oreat ('« .itral plain.

Miickenzir Mouiitdiiix. Maekenzie mountains represent the Cordillera
from the Liard river to the Feel and are the northwestern eontiniiation of
the Hoeky mountains. They resemble the Hocky moimtains in Kencral
eharaeteristies and are made up of a series of parallel ranjjes striking north-
westerly in the southern part and almost east and west in the northern part.
" They are the jiroatest mountain jtroup in Canada and ap|)ear to eonsist
of two rantifs, an older western ranpe, against the eastern edges of whieh
a newer range has lucn piled."' The newer range as well as a part of the
older range lie on the Maekenzie Kiver slope- of the divide.

Maekenzie mountains have only been eros.sed in two plaees, namelv,
on (Iravel river by Keeh' and on Wind river by Camsell. Their eastern
front, however, was aseended and examined by'MeConnell at Liard river
and North Xahanni river. At the south thev rise somewhat abruptly
out of a low- lying level region to heights of abou"t (3.000 feet, and on (Jravcl
river the highest summits reaeh a maximum of 8,000 feet. To the north
they decrease again in elevaticjii and on Wind river rarely reach 7,000
feet. They appear to die aw:i at the headwaters of F -T river in a com-
paratively low region broken only by a few fault .scarps aiul anticlinal
ridges.

A number of important streams have their sources in and traverse
Maekenzie mountains. Tho.se tributary to the Maekenzie are the Xahanni,
Koot, (Iravel, Carcajou, Arctic Red, and Peel rivers. These all cut across
the strike of the ranges and their valleys are often continuous across the
divide with those draining to the Yukon. All the streams have such high
gradients that in no case do the natives make use of them when travelling
from the valley of the Mackenzie into the mountains. They do, however,
descend many of them in boats.

The divide at the head of (Iravel river is given by Keele as 4,.")2,") feet,
but there are other jiasses leading to the headwaters of Macmillan and
Stewart rivt-rs which are said to be well below this level. The |)ass at
the head of Wind river is estimated by ( 'anisell at :5,-}()0 feet. The vertical
relief along the explored routes through these mountains ranges from 3,000
to 4,.500 feet.

Richdrdaon Mountains. North of Peel river, or from latitude (16 degrees,
the Cordillera is represented by the Richardson mountains, .-i range which
extends northward along the west side of Peel river to the delta of the
Maekenzie where it swings westward as a coastid range bordering the
Arctic coast.

These mountains are considerably lower in general elevation and have
neither the length nor the breadth of >' -keiizie mountains. They strike
north and south and pivsent other feai.^ies which <liffer greatlv from the
other mountains of the Cordillera. ^^cConneU-' describes them as consisting
essentially of two ranges sepanited by a wide longitudinal vallev and Hanked
on either side by high iilateaiis. The eastern range has a wi<lth opposite
lort McPherson of 7 miles and its higher peaks are estimated to reach
an altitude of 4,000 feet above the sea. Thev rise more or less easily
from the vall(>y of Peel river, but present a steep face about ;j,()00 fee"t
'" height to the delta of the Mackenzie. The western range is much

I K"'!""' ,^ "-^ ri>onnnai»sance semes tho Muckeniie mounUins". Gool. Surv . Can . 1910 No 10'J7^Osol. Surv .C'lin, vdI IV, |S.'i8-8<J. p. llltU.
.>.

, . .k, .lu. luj/

.
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nnrrmvcT an.l at Hat nvcr d.,<.. „,>t ..x<t,.,1 -1 ,„il,.. „, wi.ltl,, l,„t .,„v,.l.

.s fully 1,2()( f.;,.t lower tl,an M.ll riv.n,., th.. wsfn, .1,1,. an.l the .irain c.:of thc^ iiK.tintains is mostly towards tlic foriiirr.
".o.i.im

Tlic summits of this nortlicrn division
and show few sharj) peaks, a feature wiii-'h
erosion or to laek of close foldinfr „f the strata

are usiiaily ruimded in outline
li may Ke due either to mature

Hat river has an elevation .^al^.ui KK...' f^K-aJilv Ihe^ea 'md'"-"'
"'

ahotit th( '-
- " .... .

upper limit of tree growth in this part of the ran^'e.

Mead
this

TIk f,'r<iil Cntial I'hiiii.

This physiofiraphie province occupies the central p.iiti.m of the Mac-kenzie l.asm an, in,;lu. ,.s all th,. refji.m l...tw..,.n the I.aun.ntian plat.-

u

... the ..ast an, th.. ( onhlUran r,.«ion on th,. w,.st. It ext,.n,ls thn up 1,
t ,,. uhoe leiiK I, of tl,e Mackeu.,.. t.asin an,l has a I,.ntc.h of ahou, \ .mniiUs. Its wi,l th rans,.s Irom a maximum of 420 miles alonfi a line dn.unacross It through l.ort erm,'.. n to about 200 mil..s in latitu^l,. m .leg ee"Ih.. (.reat ( entral plai of th,. .Mack,.n.ie basin is not as nuLdit be

norlh"b u;'it'''*M7,''' f r'"'
'""""•

'''V' ",'"' '' ""if"'"' *"••"'" "• '!"
n,.it 1, hut is -.rface feafun.s are somewhat div,rsified. It has .,

northward s.' und ;

' '

the plain th

«(.neral
(1 alonn th,. vall(.y of th,. main str,.ams llowiim throuud.

. „ , , '^ Kciu'ially uniform: but th,- (Ireat Central plain isreally ma.le up of a north,.ast,.rly slopinir p!at,.au at th,. south, bl.un eb> an (.scarpnu.nt or sori,.s of ..s,.arpm(.nts fai'lnp on to a lowh n,l wl.i,.extends northwanl to the Arcti...
!- i

»
a io\Man,i wm,

.

^'>"t;» "f.tlio Mackenzie basin in south,.rn Alberta and Saskatchewan

with th,. b,)un,lary of th,. Cretaceous n.cks and
f ( r,.ta(.,.,His strata. In the .Mack,.nzi.. basin

not appr,)priate since the es(.arpm(.iit of th,. |)lat,.au
oeks. It is Di-oDosed. theref,>r(., to c'lH

rn

its limits ar,. cott.rminou;
its (.scarpmi.nt is built
howevf.r, th,. nam, '

tirnM,"!;;''%'n'''r
"^ neyonian iocks. it is propose.l, th.refor,., to <•:

I is plateau of the (.reat ( entral plain th,. Alberta plaf.au, ...s its n,.rth,.,m.ts almost coincide with th,. boun,lary of th,..t province. A s n 1Irlateau occupies the upper part of the basin of Pe.'l rix,.r an,l this la^.en called th,- Peel plateau'^. Th,. lowh.n,! portion of th,. Cvat ,'ntndplain IS kn,)wn a.s th,. Mackenzi,' lowlan.l ^

Both th(. plateaus and the lowland have tlu.ir surfa,.,.s broken bv -i
1. inber of hills or u.dier plafaus whi.h ris,. from 1,000 to 8 000 feeabove the level of the surrounding (..luntry.

' Pliysiral eeocraph v of Can.ich
^ Catiisfll, Cliarlfc. Ci
• DowlinE. D.li.. c>|) (

* Dowline. D.li., l>|,v.

v''c™!':^l'xvr^ "[-cl^lf
^^^^ """^'' "' Cuna,la. 1(114. Soo ma[

cal >t.v,araph.v of Can.„la: TI,irto,.„,l, r,.p„rl „f ,ho Gcwraphio HoanI .>f Can.a.la
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of flreat Slave lake and tlienro at an equal (iistance along Mackenzie river
to the Liaril in longitude 122 degrees. Here the esearpnient is hist, although
from MeCAinnell's' observations it may swing southwest along the valley
of Liartl river. South of Fort Smith the plateau seems to merge with the
Laurentian plateau.

Unlike the escarpment in Manit(jba it is here not coincident with the
eastern bi jndary of the Cretaceous rocks, but is built mainly out of Palae-
ozoic limestones which overlie softer shales and so, in the course of erosion,
give steepness to the slope. The smaller streams that break through from
the plateau to the lowland all do so with liigli falls or strong rapids. Falls
exist along this line on Little Buffalo river. Hay river, and lieaver river,
and strong rapids occur at corresponding points on HufTalo river, Trout
river, and the Liard. The larger streams, namely the Peaie and the Atha-
baska, are, however, graded throughout and cut pi('tures(|ue, terraced
valleys in the plateau, that become gradually deeper and deeper to the
southwest us the mountains are approached. F'or example, the valley
of Peacs rivir at F'ort Vermilion is only about 100 feet deep, whereas
at the mouth of Smoky river ;5{)0 miles farther upstream it is 7(X) feet deep
and has a width of about 2 miles.

The top of the escarpment stands about 400 feet above the level
of the adjacent lowland and the surface then rises gradually southwest
and west to the foothills of the Cordillera. The slope, however, h so gradual
that the smaller . treams which have- not the power to cut graded valleys
from the plateau to the Icwland, are comparatively sluggish in the plateau
and are rapid and broken only where they descend through the escarp-
ment. The surface, therefore, is monotonous and outcrop.s of the solid
rocks are rare, anil because the drainage is immature, muskegs are abundant
and lakes fairly numerous. There are also many areas of ooen prairie land,
especially in the basin of Peace river where settU.Tient oy agricultural
communities is rapidly taking place.

The surface of the plateau is relieved by several higher plateaus
or ridges which rise 1,000 or 2,000 feet above it.' Of these. Caribou moun-
tain, or as it should more correctly be called Caribou plateau, is situated
between Peace river and Great Slave lake east of Hay river and covers
an area of about 8,000 square miles. From the incomplete knowh dge we
have of its general character it appears to be a remnant of an older plateau,
which is separated from the Laurentian plateau by the wide plains of Slave
river above which it rises to a height of about 2,500 feet. The slopes on
the north and east sides are said to be rather steep. On the south they
are more gentle, and on the west they are still more so. The plateau is

said to contain a number of lakes and. is forested by a stunted growth of
spruce similar to that which grows on the borders of the Barren lands or
near the timber-line in the mountains.

Buffalo Head hills which lie south of Peace river, rise abruptly from
the plateau about 50 miles west of Wabiskaw river to an elevation of ibout
2,500 feet above the sea and, running in a south-southwesterly direction,
die away opposite the mouth of Battle river. They are said by McConnell'
to be about 50 miles long and from 25 to 35 miles wide.

Birch mountain extends for nearly 90 miles along tha western side
of Athabaska river below McMurray and has a width of about 35 miles.

I Geol. Surv.. Can., vol. IV. 1888-89, pt. D.
» Report on the district o( .^thabuks, Geol. Surv., Can., vol. V, pt. I, p. 15D.

W*
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Its slopes on all sides rise ,,,sily to a inaximmn I.eiRht of 2,:J()() fe.t abovethe sea, or about l.OOU ferl above the surroun.lin^r ,.„„,.tr; Tlu s rfaceof themountain .s rolling a.ul -Irift eovere.l a,„l the d.pre sio ar f e-(luently oeeupie.l by lakes. It is all heavily woo.led.'
Marten mountain, situate.l <.ast of J,ess,.r Slave lake an.l rising 1 000feet above it runs east an.l west for about fiO miles an.l is similar i Lur'character to Rirch mountain.''

""Mmial
Clear hills, north of Dunvenan, have a maximum liei^'lit of li .-,00 feetabove th,. sea or ir.OO feet above the general level of the plateau iterextent ar.(] scnera! character are not d.'arly kn<,\vn.
Several other smaller ri.lRes an,l plateaus, such as l',.liean mountainan. mckwood In Is, ar<. described in the countrv south of lla e v r"an.l there an. no .loubt many oth.'rs which ri.se out of th,. plateau in thelarge tra.'t ..f unexplon.l frritory n.uth a.-.l west of Jlav r er A 1 areerosion plateaus.

h.i.vumi. au are

Peel IHntean. A plateau similar in character to that just d.^seribed(.ceup.es he upper part of th.. basin of P.-el riv..r.^ This platea ,.xt, ,Ssouth and w,.st from the mouth of Satah rivr on ..ith..- si. e of 1.. v Ulevof Pe,.l river up to the base of the Ki,.har.lson m.,untains, but its extendpas ward is unknown. It is p..ssible, howevr, that it f. rms a flank ne£ <rJ" ' ^ •"•-""''•=' «"<• '^'•"•l"^ ™--^t an.l south towanis the Mdi: V of

On th.. north si.l.., the Peel plateau f..rms an abrupt <.s.arpm..nt over-

4.T ; '"'"'f,"'^
"'"'

r^'" ^f"'""">'
-"tl'^vanl

, ntil it s an.l ah. ut
1 ,oOO f..et above the sea. Its surface" is apparentiv flat but is in realit v ma.Ieup .,f s,.veral long undulations having a n..rth and .south tivnd IVel vercuts a vall..y in the plateau, ranging from 700 t.) 1,000 f....t .leen

lowanls the upper part of P-el river the plateau form.s a great bayn the mountains ami ,n this bay its 1..V..1 is broken bv several sh.,r rangesof mountains wiuch aiv in r.-ality outliers fnmi th.. main ConliUera These

plat..au an.l frequently less than 1,000 fe..t. Th..se hills en.'lose a shallow.h^pivss.on on the surfac.. ..f the plateau wlm^h embraces the lowe p t. .?fh.. W in, an.l Bonnet Plume rivers. This .l..pr,.ssion was formerlv a hikebasin which, however, has sine.. b....n draine.l th.,ugh the se.Hments hatwere deposite.1 m it .still remain to pr.,ve the former exist..n.e ,. Ue lakeThe eastern limit of the broken hilly eou .trv of the plateau lies'at

l"v lii^oT'' ''"''"f
*
^^'"'•^;*'" ^^""''^'^ ''''"-^'^'^ '^•''^tward with an unbroken

ut .if uftf" ""n"*"''" '''*^'"'l""-
^* '* t.verywhere eovere.l with moss and

lakes on ii:trC!'
^"""^ ""' ^"""•"'' "^" '"'''''^ ""^">- -^''" --^eg

The^ plateau gradually narrows in width northward as the ^To'.kcnzic
approaches the mountains until it eventually merges with the mountainsand .hsappears near Rat river at the head of the delta.

^-'O'lniams

of thJxf'l''''
L^'^^^^^l^ds. The lowlan.i p.,rtion of the (Jr.at Central plainof the Mackenzie basin commen.'es in the lower part of Peace river and the

do vn^he'v^'ll™ 'f4f
'"''*^ Athabaska, when..e it extends as a narrow banddown_tlie valley .,f bUive river to tireat Slave lake. Its eastern boundary

' McComiell, R.G., op. cit.. p. 44D.
McConnell, H.G., op. cit

, p. 7D
•Geol. Surv.. Can vol. V, pt. I, 1890-91. pt. D.
C«m»ell, C. Geol. surv., Can . 'Peel rivar and tributaries", 190«.
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ncic as well lis north (if (iicat Slave lake is the Ju.idcr of tlie I.aiirontiai
plateau. It (nil)rac('s the basin of the wcsti'rn end of (lieat Slave lake am
eontiniies tlienee down the valley of Maekenzie river to the Aretie roast
Its east, in Ixiundary l.einp; as far as known the Laurentiaii plateau, and it^
western Maekenzie mountains and the escarpment of the I'eel plateau A
re-entrant of the lowland extends up the vallev uf I.ianl river as far a(
least as Fort Lianl.

The limits of the lowland on the south are well defined and marked liv ii

distmet topopiaphie break at the eseari)meiit of the Alberta plateau
North of Liard river the lowland reaches on the west to the base of Mac-
kenzie mountains which are here not bordered bvan elevated plateau iielt.
North of Nalianni river, howev.i the lonn narrow ridne of Franklin moun-
tains divides the lowland into two uarts liv -iparatins a strip 20 to SO mile<
in width, throUKrh which the .Mackenzie Hows, from tiie main portion
of the lowland lyiiifr m the dniinatie b.asiii (,f (Ireat Hear lake. Franklin
mountains are Ixlieved to die out about latitude (id dcKrees, and from this
line northward the lowland is bounded on the west bv the escarpment of
the Peel plateau and farther north by Richardson mountains, whereas on tlie
east Its limits are unknown though it probablv ext(>nds .leioss the heinht of
hind into the watershed of Anderson river.

So ,ar as it is possible to determine from out imperfect knowledge of tiie
eastern ludtions <,f the lowland there is no well-defined and continuous
break between the lowland and the I.aurentian plateau such as occurs in the
west, but the plateau, as a rule, dips gently westward uii.h'r the overlapping
edges of the flat-lying sedimentary strata which constitute the bedrock of the
lowland.

The elevation of the lowliind at tlie west end of Athabaska lake is
about (00 feet above the sea and tlie slope of tlie surface from that point
to the Arctic averages about ^ :nches to the mile and is so gra.lual that
from tort Smith to the Arctic ,.cean, a distance of over 1,300 miles by the
river, steamers with a draft of .5 feet are able to run without encountering
any obstructions from rapids or falls.

The surface as a rule does not stand much above the main water
courses or the great lakes and the banks of these are rareiv more than 200
feet in height.

The great bo<lies of water, Creat Slave and Great Hear lakes occupy
areas of depression in tlie surface of the lowland, and another long narrow
depression, not, however, now filled with water, lies along the base of
Mackenzie mountains from Fort Liard to tiie mouth of North Nahanni
nver.'

Rising above the gen(>ral level of the lowland are a number of hills and
mountain ranges varying in height from a few hundreds <if feet up to about
4,000 feet. Such ranges are: Horn mountain northwest of IVovidencc-
l-ranklin mountains, betwcn the Mackenzie and Gnat Hear lake- Grizzly
Bear mountain and Scented Gra.ss hills on the shores of (Ireat Ij'ear lake-
Keindeer hilLs east of the delta; ami a number of other short ranges or
isolated hills.

These ranges are the only features that relieve the monotoiiv u{ an
otherwise flat plain which hol.ls on its forested surface innumenible lakes
and muskegs, and through which the smaller streams meander in shallow

' M(<:'oiinell, U.G., GtoI, Sutv., Can., vol. IV, IS8S-89, pp. 57D and 89D.
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valleys. Only ill tlic south alollK tlir valleys uf I'eaee, Sl,ive. iiikI |,i,.||-,l

rivers and tl;e Maekeiizie al)()ve llie iiiiMith of the l.iar.l. i- the lainl ^lilli-
(•lenlly well drained to he suital.l<> for aKii, Milt ural purpose-. North of this,
exeept on the islands ;iiid hanks of streams, the surface is u,.,„,|..i|iy ,.,,vi.red
with.a thick moss which prevents the urnuiid heneath I'lom ever tiiawinn
out i>eyoiid a depth v,iryiii}{ fr.un (i inches to ti feet. .\ thick forest of Mnaii
spruce, tamarack, and willows extends over the wliole of the lowland to
the newly formed Land .at the seaward edne of the delta.

The southernmost of the ranges which rise out of the .Mackenzie low-
land is Horn mountain situated north of the .M.ackenzie h. tweeii I'rovi-
deiiee and Simpson. The mounl.ain is visii)le from tin. liv, r .all the way
hetween these two points, at a dist.aiice of .ahoiit 20 miles from the river. It
has thechar.acterof a simple esi'nrpment with a sleep f;ice to the south and a
very ti<'iille sl(,pe to the north.' Its summit slan.ls :d:ouI I. ()()() feet .ahovi^
the sea.

The Franklin r.injie. which extends aloiiy; (he east side of .M.ackenzie
river from old iMut Wrinley northward heyoiid (ireat Hear river, i^ ci.:isi-
dered hy McConnell to he an outlier fn'un Mackenzie mountains which
does not actually cross the river hut marks an entirely new line of distur-
hanee. The "Hock-l)y-the-river-si(h'", however, near the present site of
MrinU'y. forms jKirt of a small ranne which strikes in a direction diagonal
to the main randies and connects the Franklin raii^je with the main portion
of Mackenzie mountains.

The Franklin raiiKe at its south end rises easilv out of the lowl.aiid as a
narrow wooded rid^e. It continues northwanl in'a series of round topped
eminences flanked in places l)y plateaus, and iiraduallv increasing in height,
culminates in the hifiliest of them all. mount ( lark. '.Mount ( 'lark is a Hat-
topped mountain situated iS or 10 miles i)ack from Mackenzie river north of
Blackwater river and is estimated hy McConnell to he lielweeii :{,()()() and
4,000 feet in heijiht. From the northern shoulder of this mountain a line of
lower elevations extends northward to (Ireat IJear river and cro.s-.iiijr jt ,.„„.
tinues in a northerly direction for an unknown distance. A wide ^aj) is cut
in the ranpe hy Bear river at a p.)int where the highest mountain, mount
Charles, i.s l,.-)00 feet in height. Several other streams, the most important
of which is Bhu-kwater river, have their .sources on the eastern side of the
range and tlov,- weslwanl throuKh gaps in it to join the master stream of the
Mackenzie.

Another of the higher tracts that hreak the monotonous level of the
l()wland is (irizzly Bear mountain which occunies the peninsula hi-tweeii
Keith and McVicar hays. The mouin....i is estimated liv Sir John Hich-
ardsun- to he 900 feet in height, hut .since many of Kicliiirdson's hei(rhts
have been i)rovod to he too low it is prol)al)ly somewhat higher, i'rehlc^
considers it to he higher than mount CharU's w'hich Bell^ gives as 1 .r)(JO feet
in height. It is a massive, rouiul-topped ridge (|uile devoid (jf trees for
several hundred feet of its upi)er portion.

Scented Crass hills, on the north shore of the same lake, form the
peninsula between Smith hay and the northern ind<iitation cjf K,iih bav
known as Hich.ardson I

'"' '

)av. They are a round-topixal ridge simil.ar to

' MK iinncll, It.C. (iw.l Surv., fun,, vol. IV, IVVS-Sa, p. S41).
' .Nurmtiv*.. s4'can<l cxpfiiitinn to p<itiir .-lea. .\ppea(lix, p ii, :h-2s_
3 .N'orrh Aineru'an fiiuna .No, ;;7, I'.S, D*'pt, ot .\gric., 190>*, p. 4.3.
' Ct-i!, Surv,, V-ar.., vol, Xli, i-j'j, p. sC.



22

(Jiizzly Hear inouiitaii. in Kmrrul .Imni.t.r an.l hvinUt an.l t.r.ninatinK t.." '»«• '" " [Toniiiicnt point known a- ( Iros ( 'ap
•"Munn u,

H.'twr,.n tlic IVanklin ranur and Mackm/i.. moimlains Mackcn/i.-nyr lows tUvon^U a for...st...l plain 20 ..r HO uuh: in wi,l. 1,, u 1 ii.l. 1, ^ .',
,

.M«) or l..)(() f,.(t ami h.raus.. of tlnir a.T.s.ihilitv hav hern aMrndcla Hi . I..MT,I„.. l.v vanous trav.llns. Th.. " Ho.k-l.v-tlH-riv.-r-.M.U.; 'a'kn,n^nas|{o.lw. ln.mp,.-lVau,l,oO()f...,inla.i«htJ.asalnv.dv !..,.„ r.f...^i

Tl... i.solah..l hill known as IJ.ar Hock is anoth..r hill stan.lin« in the;>th,.rn anKl,. l,..twc..n (!r..at H,.ar river and th. Ma, k.n/i,.. h i ^

M ' 1
' *'.?'"'''' "

'
'""•^ "' " "•"""'••ly .linMtion for al.o... t n>il 's

nlonK the \all<y of Ma.k.'n/.ic nvr. Another conspicuous ch'vation is
.. ho arcajou s,tuatc.I alH.ut 100 miles l.elow Hear l!oek on he i^lUK of the nver It .s aljout 1,000 feet in hei^d.t an.l presents sheer eli .

,

" »? ^"\ VT 'l'""'"-''''
f*'*'* •''••''•»ly "Ut of tlu. water of the river \«.athered knol. whose summit from .some points of vi.'w r.^seml.h.s thehgure of a wolverm.., sives its name to the mountain.

K. : I
,^" ""'•'^ '"'•'^^ '<<"'h'' Carcajou the Mackenxi,. fl„ws betweenuo peaks of a low ran^je, which are known as the Kast-and West-uu.un i,

'

t T.'w i

^•'•;"",""^P"*"t. >">.thward, the lowlan.l through whit ,>mei fi.nvs .s unl.rok..n l.y any outstanding hills or rang..s as far as the

rulgo. J his rulKo strikes north ami rising in ..levation in that direction he-roines known as J{eindeer niountains (Plate II B), or as referred t.v Pre! leanhou m..untains'. These mountains air .lescril.e.l l,v Kh^hards..,' .sollowing a cours-.. parallel to the east l.ank of th,- riv..r: The so
.
gh of ,00 or 800 fe,.t al.ove th,. river, ar.. uniform in outline" and I ve

m.l gradually die out m the low land of the .lelta. To the northeast «f

horeo'n .!ir;r'''Tr'
'' '"^' •-••'n'n-nt rises abruptly fr.m. .Vs

f th \ \ "r
'

'!"'' ^"'•' ''"''* "'^'" ^'"' -^I^'-'l^''"'''' «l'-ita in the same way
flom the w?st

''"''' "^ ''" '^''*'"'-^'-" ".ountains overiooks the .lella

So much of the whole Mackenzie basin lying back from the mainwa er courses yet remains tt. b,- ...xplored that no doubt other op graphicfeatures than those just .h-scribed will be discovc-red, which wi ten t ,

umS z^^::''
''

"
"'^'""

''' '^^-""^ ^""-'-'^^ ^" '- "^
'' «--ii;

RIVEUS.

Athabaska River.

Athabaska river (Plate III A) drains an area of 58,900 square milesand has a length from headwaters to lake Athabaska of 705 miles Itnses^the eastern slope of the Kooky mountains near latitu.le 52' 3o\ its

' North American Fauna No. 27. i:.S. Dopt. of Agric 1908 n 34
• Narrative Second Kipedition to polar «i, Ap^Sdii., p X^Fxvill.
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li.'iichvatcrs int.'ilockiin: with tliusc of ( •,,lmiil.i.i atul Fmms.t rivrr- .•il.i.iit h
jjroup (if lll^ll peaks (,f uliich inoiiiit l{..l.s(,ii. i;{,7(M) fr.t in hiiuhi , Hic
lll^lll•s^. Tlic pass.'- (iiroiiuli the iiicnirilaitis at the luadwalcrs df iK, ,iv.r
arc ail lii(ili wit h tlir rxi-cptioii nf Atlialia>ka p:i>s. ii.().>:) feet, aii.j V.H,,\v-
licad pa^s, tiin.iinli wliicli the (;ian<l Trunk I'a.iti,- iail\va\ ruM- al an
clfvatinn i.f ;{,720 feet.

riom its sdiirccs until it leaves Mrillc' lake its CDUtse lies in the
mountanis wjiere Hs jjra.h' is too steep for navittatinn. Mevon.l this p,,iiit
It pursues a northeasterly course, .iittinn a deep vallev through the AlKerta
plateau and reeeiviim in succession the waters <if Haptiste river from the
west, McLeod and I'eniiiina rivers from the south, and Lesser Slave river
from the northwest. The mouth of MeI.eod river, elevation IM'ti".' feet is
considered to he the upper limit of po>.-il,le steamlioat naviualion which
tnen extends for a distance of ;r.>:. mil.s down to th.' hea.l of (Iraiid rapids
ihis portion of the river has an averatie fall of about ,$ feet to the n
IS broken In- a numl.er of minor rapids, espeiiallv ah.ive th<

ille and
town of

Athahaska.l.ut none of them are suflicientiv roiinh to obstruct the pass;me
of steamboats duriiiK medium and hinh stages of water. Itapids also ,.ccur
on I.es.ser Slave river, but in these the channel has 1 n ii.,>,.-,„ ,„i .....ianci

VI •

i.aska

•'ViT, l)Ut in these the channel has been improved
dcrpened .so as to allow steamboats to ascend the river to Lesser
lake. Les.ser Slave river is one of the larjrest tributaries of .\thal
river and at ordinary hinh water stape has a discharge of about 2 :{(H) cubic
feet per second.

From Athabaska the river has a more northerlv trend .and although the
stream runs with a stroiin current it is not broken bv anv r.apids as far as
Pelican rai)ids, a distance of 120 miles. Pelican ra|')ids, however preseiit
no difhculties to navigation except in low water when the channel is obs-
tructed by some bouhlers. Broken water also oeetirs at two other points
bph)W Pelican rapids, but boats which are able to navigate I'clican rapids
would have no difliculty in descendiiifj the additioii.al 45 miles to Crand
rapids which is the lower limit of steamboat navigation on this portion
of the river. The river in this ])ortion is from 2,")() to 400 vanis wide and its
valley varies from ;J00 to 400 feet iu depth.M tirand rapids the character of the river changes, its urade becomes
greatly increased, and for the next H.') miles or as far as the mouth of ( 'lear-
water river it is broken by swift and danp-rous rapids everv few miles.
Ihe average grade of this porti(jn is nearlv 5 feet to the mile and the vallev
IS oOO to 600 feet deep and fretiuently gorge-like. This portion is navigabfe
only for scows or canoes and that with difficultv.

At (Jnind rapids (Plate III H) the river falls .'.O or GO feet in about
half a mile and the main channel is not navigable by craft <if any kind. V
small island about a (piarter of a mile long li(>s opposite the wdrst part of
the rapids and over this goods are carried, and the scows are run down
empty to the east of the island through a channel that has been blasted out
among the boulders.

Rough water which requires some c;ire in navigation extends for 2 or
3 miles below (irand rapids, but beyond this the river runs smOothlvfor
over 20 miles to what are known as "Burrt" rapids. Here the stivani
widens to 400 yards and becomes shallow and occupied by scattered
boulders. The canoe and bo;it channel follows the left side of the river
and by keeping not more than 20 or 30 yards from the shore there should
be no danger to experienced boatmen in the descent.
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till' Irft >i(|,. Mnil is Hnl)l««!i;i| rolipli.

'< rivn- liiakf
Al)i)iit ."i inili'^ Ix-ldw l.iiiii; i;ipi(| t

'iiii of wliiih is Crooked iMiiid. uli,.,-,.

stn/ini from tlic riiilit side. Tji,. chinnii i< ...,'Vi
only dMnu..r is fro,„ fh. Iar«r V,V| '',,,, ^ /''f'''

^'•"•. «""'"

wh.n. .1... s,r..a,n (lows ovr a sollll-ro'k"U ' '
i t?; !:;,:£ '"^

<"'!'..( .iKinncl follows th,. ri^d.t shop..
\<i\sh.illow.

J

•I sh.up l((.||,|, at t

ton.. |)r<,j,.,.t into i

11' rinht side wli.rc t

V
T

At the foot of Stony ra|)i(

'I'scc II
'

'
'

>f lin "y »<• lirokfii dow

1)1

if this is rcsolvr

;;;;;»;;;•-,:? --.».;.i.^::s;:;i::';;:,r;;;t.7H,;:,!;3-,;

.i'.y'l''',™' ::'.|',"'i-,
';; ''"' ''"'";' -'1" '!.. iiv,-r, I K'Unh a ri(Hon.urs 2 mil., ahove MeMurray a, ^ha/'is k;::;;;;;: M,;!::;!; 'S''

" ^""

int..rn.p,io„ f-r^.-yaS'^o .nil!,; w 1^t^;. ^jiX '::;;r'"^
^^'""^"

a,p..ar,_and th. Atha. Jk:r:.ni;;;!i.;j' ,;^;:;::':i'S:d 'S'r*'
^^=""'' (lis

laska lake is alxiiit 17,j

iiaviuation in this distance
at the outlet.

'"id the only difliewltie. to steamboat
"< the sand hars and the shifiin;; of the ehanncl
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Tnhuliiinx iif .\l)i,ilinsk,t l.nhi.

With thcxcpliuriof I'.nrrali.l .\lli!il.;i-.k;i tivci, il„., , ,, .

How.n, into A.hal„..ka lak- ,l,a. a.v nav,«aM. f,;.", I, . ',';•,;';, ;;':
^.'"""" """'n.pt On .1,.. M.uth .I,.„v „f 11.,. l.kr .1,.. , ,M i , o •

.

.ni..i,a,nalMru..ar.aofn,untr>-o„thuftlM.|ak,.. hut h.v an- alM, ,||„w

;tii(l that ciiily III ill.
•

IiikIi watir >Iaui-i
O.ith-.iurt'

-h.,n..,ftl,..lak..th.>tn.an,sanali>horta..,l..,„i,..,fih..m

L. 1

•y''-'''''^'^'' '•','^'' ""<1 Ih' > ivains llowin^ .„„thuai-.l t.. < Inat SlawInk,. Iks only a fiw iiuhs north of tlir shotv of thr h,kr
>t..n.' or Mlack rivrr whiili tlows into th.. rxttvm.' .ast-Tii rn,l of thehk.. salary., stria,,. riMiiKMiW^

h M'M Its n.urs.. Iii.s ,,,t,r..ly within ,1„. Lauivntia,. l'la,..ai, ,mi„,. „. 1
t has „. .•ons,.,,uHir,. thr .•ha.arli.risti.s of th- >tn.a,„s of that ;,>,, ntn^s to say t.uniiious ,a,M.ls or falls i.n.i hikis. On |,.avin^. Wolla^to, .'.k

.

Ho s northw.stwanl thn.UKh s-vial Miiall lak.s aln.oM as ar as w'.tVfounil nv.r ,n a .•ou,it,y ,i,..h-,lain l,y ^ranit.. a„,l u„. iss. 11..,,. th,. s • ,„
.;

.Ts a,. ar..a of san.lston.. in whi..h it ..i.ts a >haih,w vall-v ,,l I ,'

I ."ntcrs H|„.k lykcat tlM.,.asl mil hy , wo ..haniiils aii.l wli..,-,. it l.iv.s it ,

IVncc nV r is for,,,...! hy th.- junction of Finlav a,„l Parsnip riv. rs a,i,ls th.. hirit,.st a-Kl lon^.sf of th. t,ilM.tari..> of Ma-ko.i.i,. .iv.r. It ril-.sho uvstn-,. s,.l,. of tii<. Ho,.ky tnountains a,..|. .lowing ..as wa ,l.^hn.UKh til,, ax.s of that ,-anK.. a,i,l .Irains a la,«,' a,..a of ,.„u,it,v , , its

The Fi. lay liv, ,• ,.,s,.s ,i,.ar th,. h..a,lwat,.,-s of Sk-'Hia riwr an,l Hows

a I th,. I ,,,n,p, nsiUK ti.ar th.. sourns of >„„„. ..f ,h,. |„.a,i.li,.s of ,!„:
I'las,.,, fh.ws 111 a iiorlhw,.st,.rly ,lu.,.,.tioi, in th.' san,.. ir,-,.at vilh-v On|.miin« to for,,, ,h,. IW tl... latfr turns at ,.i.ht an.d,.s anil H^/ws .-.t,.,

•

H-Mkiir'' '' •' ' '
""' '''''"'" "'''''"^ "" '"'''" '•'"'^'•^ "f ""•

F,oni the <.oiitlu,.n,.,. -.f Finlay a„<l Paisnip riv.rs which h'ls ,»

2) „l,l..s l',.a,.,. ,-,v..,- t,av..,.s,.s tii.. r„ai„ ,-a„K,.s of th,. Hocki. s an.l th.-ir

«« th an.l IS .•um.,,t s,.l,lo,n ,.x,.....,ls :. ,nil,.s an hour. One ,a|,i;i ,.,m.,sjust h..low the mouth of Finlay ,iv,.r an.l an-.thcr, known as '• P , ... ,Vs'"'
rapi.i, a h.)iit 35 miles h,.low.

i.ui. pas

' Whitf., Tii„~, Aim cif rar.a,ia, D.pl . .,1 Imeri^r, 1»06.

\/.!'.:'
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lor !. Ia>t 2.. mil.., of itH c.Mir.-.. IhroiiKh tli.. m.miili.in- tin.l l,,.f.
ryirhinu Il.i.U.r. I.,,,., ihr I'ra.r How, tlimuKh tl... .mmvui, .,f .h. Mount,,
of |{,.,k>. to uvoi.l Nvhirh !. port!i»t.. !•,> mil.-, in l.nKth ! ;m to t.,- m,,.!.' .>n tnorth hMi.k. III.' ,tr.am li.r.- .•-.iitra.t, in place, t.. ulM.iif 150 f,.,.|
wi.ltli anil has a total ilrop of alxnit 27'» fc.'t.

Hij.J,oii Hop., is the hi'a.l of th." sfamLoat naviuati.m f..r a Mn'trli
a M.iit .,.,(( mil.-s of riv.r whi.'li ..xt.'mis fn,m thi, point .lown to V.rinili.
.hiit.'s n.'ar til.' mouth of Mikkua riv.T. In this .li>tan.v tli.- str.-am has t

u%-.TaK.' fail ..f atioiit on.' foot f,. th.' mil.' an.l tti.- onlv ol.Mtru.'tions
navDiation ar.' -hallow l.ars whi.'h in low water mak.'parts of fh.' riv
uniiavn;al)l.'.

Th,' wiilih of th.' riv.r vari.'s from a <|i,Mrt.r to half a mil.' an.l it
fr.-(pi....t ly .livi.l.'.l l.y i>lan.l,. Th.' valh'v i, .'ut t., a .l.ptli .,f ahout H(
f<'.;t III th.' plaf.'aii. i,ut this .h'pth ura.luallv .l.'.r.'as.'s until at th.' Chut
It IS n.,| mor.. thau KM) f..,'t. Its .'ours.' a.s far as P.'a.'.- Hiv.r Crossi.m
w.'stwar.l an.l m thi, p.,rtion it r.'.'.iv.'s a numl-.r of tril.iitari. s, natmlv tlNorth an.l N.uth I'm.' riv.rs an.l Sni.pky riv.r. Sniokv liv.r is th.. n...
'>"l'';|tMMl inhutary o th.' I'.a.'.', m.t .,nly ,m a.-.-ounf ..f its siz.. an
l.iit! h, l.ut l«raus.' It .Irains a lar^.. area .,f ..x.'.'lh'nt a^neultural feriitor'
partly piaiii.. an.l partly f.Mvst.'.l, whieh is rapi.llv h.-inn setth'-l I'V raii.h..'
an.l tarin.rs.

I'Vom IVa.'e Hiv.r Crossing to F.,rt V.rniili.m th.. .'..iirs.. of th.' riv.
IS northwar.l, tlu. valley is .h'..,, ami pi.'tuns.,ue. an.l th.. eurr..,.! ha.lun hum rate of .It., iml.'s p,.r hour. In th.. h.w.r part .,f this str.trh tli
vall..y wi.l.ns, i,iai,.ls l.....oni.' i.ior.. nu rous, .m.l the .sh.u'.'s an.l l.ai
Kifi.lually .'hance fr.un urav.l t.i sati.l or mud.

\Vat.i>kaw river eiit.'rs from th.. south al.out L>(l miles l...h,w l\>,\erimlion an.l IS th.. m.,>t inip..rta.it tril.utarv l..h,w Sm..kvriv..|
.AI'.( ..nn.lP .'onsKhrs that this str.'am mitcht po,sil.lv I,,. naviKat.'ll 'i. f-,as (.ran, rapi.ls. -.( miles al.ov.' I'anny er...k, l.y pow.rful st.'am.'rs with fii
'"'' "' -y

'
• ':"f ",'<•' "" 'X.'.'ptioii .,f a f..w mil..s of still vvaf.r al.ov.. it

m..utli It .an hanily I).' coiisi.l.'re.l a naviuahle stn^am.
At V.'rinili.m chutes a rapi.l an.l fall with a t.ilal .Irop ,,f 2.") f.'ct ..hstruc

tlu' .ourse .,f navigation an.l niak.. a p.-rtiin.' ..f .", -mIL's on th.. s,.uth haulnecessary.
1 h.' .'hut.'s ar.' .'au.s.'.l l.y a i.'.li;.. .,f li- „ ,t..ne pr..iectinc a.'roshe riv.T an.l thoiiKh the rapi.l at th.- hra.l is navi-al.l.', with .lifficiiltv, hv

,

(aii.,e, th.. falls l„.low hav.. a .lin.'t <lr..p ..f l", fe.'t and cann..t !). ninlrany .sort ..f hoat.

oi ^'.Ihh''-'
.','''.'' "' '''''Jo',"^ t'»' I'<'a<'c imm.',Iiat.'ly I.elow the chutes, i;

ah..uf 210 mil.'s m , asjth, but i.s a swift an.l shallow stream l.rok.'i, hynum.i'ous ra(.ids an.l ..nly navitjahle for can.M's during hinh water.
Rel<.w Vermilion ehiitcs, Peace river increa.se.s in wi.Kh an.l it.s valle..

alrnost .lisappears. In the 220 mil.-s to Slave river it falls al.out 110 f<.etor I, in.'h.'s t.. th.' mil.; Its .'urr.'i.t is .•ons..<,.,ently nior.' Rentl.', an.l oiil,
at ..ne pom

,
a few mil.'s helow the mouth .,f .lacktish riv.'r, <l....s it hr.'al

int.. a rapi.l w-hi.'h howi'ver. is not a s.'ri.nis hin.lrance to naviKath.n hvshallow .Iraft steanil,.,ats. At this point an.l for 20 mil.s .h.wn, th.- str..un
IS .'.inhn..,! hv chfTs of gypsum from 20 t.. 80 f.'.-t in height, but at no othcipoints^re the hanks composed of anything except sand or clay.

' Cmil .Surv
, Ciui , vol. V, IS90-91, p 13 D



M.kkWH rnrr. It n.s.s ,.„ thr ..mm.tm >I.,,m. .,f
( •„nl,.Mi plat,-,.. ,„„1 (l,,,.

I'V I'lllliiCf*

,
•' 7"'" '"""""'»»" "I" inrcf intcrrii|iti(ni> '

into Mav.- riv.T, hut in fi.M,.| tin... n.u.t, „( it tl.,us U^ wav of lJ„a •

. I :,
nv,., mto ,h.. w...t,.rn ..,,.1 of lak- Athaha.k,. a-.i th-n... if; iV.'J.irm';,;

During til.-.. ixriiMJ, .,f f| | ||„. p,.,,.,.
|„'.,..,ii

n a m..an.lrru.K .•..„,..• thr.M,Kh a l-.v,! ,,M.„trv. It is Jyi^„W
for a ...ut 2(K) nnl... with two ..r Ihr... int.rriiptio,,,,'

'

into Itic Slav.,

laden with sc.li
in.'s h..avilv

Kra.iually huilt out int.. th.- w..>t,rn .n.l of Athaha.ska lak.. nn.l o
.'

.t (Th.r«,. ...,|y of wat..r. lak. -..ir... f,.,,,, ,|„. ,„ai„ :,.,r,io„ .,f \u, uL
n....rH,"''"","';'T';'""""

';'""'"'•'"' ••" ''"rt Wimili.,,, |,v „|fi,..Ts .,f 11...D..pa t,n..„l .,f th.. lnl..n.u- hav.. s|,.,wn that at thai poiuti'..',.',. nv •
| ..an .;xtr..n>- low wat.r -liM.harp. ,„ th.. month ..f hi ruarv of • ., .t 7 'm

^ ;;i:. ;ir-;;M;^r":y ';•
'i

'

•

'v'"'>-
"'•• v..iun.;,:hvat:r ;:..;;;;!!

1(1 MtHiUt .J()<l,(MMt .'Uliic feet p,x m.cuIi.I.

Still c h'in r.

Slav.. riv.T .•..nn.,,.sl'..a..,. riv..r an.l Athahaska lak.- with (Lvat Slav..h.k .. A sh.,r. ,,..rtionof It a ,.,ut ;10 mil..s lon^, ..„ni,..,tinu Athal.aska . k .

^^
h l..a,.,. nv,.,. ,. known h.-ally as |{.,.-h,.,. .iv.-r. I,ut th.. nam. ,,.1nni... .>sa,y. 11,.. ..tal l-.n^th .,f th.. liv.r is al...ut .m mi|,.s
K.xh.f nv.T. th,. outh.t .,f Athahaska lak.., has an nv.'i-.Lr.. u,.l.t,

lo'Sl 'T r1:
""' -.-yrn.nt. A s,„all'ra pi.l Zll^: IZt In

.lifh<.ult\ to st,.aml.oats .,r .an.Ms. ..x.-,.pt in ..xtiv.n.. l„w wa ,.r w „ npoTtm' fr..,|ii..ntly has to I... ma.l.. ..v.i. with ..ano,-
''

,

Slav.. riv..r aft..r r....,.ivinK th.- P..,-..-,. I,....,,,,,, . a l„-oa.l an.l .h-.-p s, ,•,-.,„
.
om ..n...t. .1. I to tw.,-,hir.!s mil.. i„ . |,h an,l has a ..urr,.nt whi • - ,, .,'

uniform ,-at.. ..f a .out ;{ mih-s an h.,ui-. l\, ,i„. l,.,„l .,f ,i, -

r ,K ..t

h w w' I V'i '"i"' V'"''"";-
;' '''^"""•" "f '' ""'•-• ""• "V".- Hows ..;,,;.

I. u woo.h.,1 hanks wh.-n. soli.l r,.,.k oi.t,.rops onh- ......asionallv. \o r i

|

'

••f •'',',::'''''''"': •"••" "',"* '^"•'fl' '•'>'<1 •"• '•tn.ams ,.f imporian.-;. ,.i,t -

.

iM-om hfzK.Tal.l to F..rt Smith, l(i miles, th.. rour'.. of th.. riv.ri.
.nt,.rruj.t...| ,y a s..ri,.s of ,lan«,.rous rapi.ls t., avohl w i Va w L- , ,

•
<

for th.. Afa. k,.nzi,. J{,v..r .listncf. Th.. rapi.ls haw ;, t. tal fall .,f l"" V
n.strum.;i,t..ly m,.asur.,l, an.l ...r.. ..aus...l hv .-i pi.-issi,. .p , nm Vh eLaurc^ntian Pl...t,.au r..»r,„„ whi..h ,.ross..s t., th.". w..st „f ,|,„ ,i vv at h Li

u^ "ii i . li't
^

'
•

''""""* "^ :'"' ''"•'''^ '•> •"•'" '^ "'...ompiish,.,i ;:„

in riV... . 1

or SIX por.a^r,.s hav,. to Im- ma, I,., hut th,. ...'urs.. is s.,

•i.s ,;; . '^"'f""V''"^ " ^''""''' "'' '"•• ^'t'-mpt.-.l without ,h,.
t.(.rvi,.,.s oi a (i.i.xj jtuiili'.

The rapi.ls at Fort Smith eonstituf.. the h.'a.l of navi.rati.iri for -t. -,m. ,runninp m northern Maek.-nzie wat,.rs, whi,.h ar,. unot,; ti.-t fr ,i

'

h :point northwanl mto th,. An'ti,- o,...,.,„. If lo.-ks ....uhl I,.- ..on'tr .. t-. h ei.pmrnttinp steam-.rs t., surmount th,. rapi.ls, boats leavin, th . e . .f
'

' C»m»ell. Charlm, f :«il S,j ..\ JQ.'J^-.'J':
J, J;^ \ J,, g^.^^^

^•^••J'J _-.
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niilwMv at .McMuiray nmld d.-Mcml the river t„ the Arctic ocean witl
run of l.(i.'5() miles.

'

Slave river l.elow the rajiids is a monotonous stream wiiidinu tlirou
:i level alluvial country, Ix-twcen hanks of clav and sand which at Fi
Smith are about lOO feet hi^h hut hecome firaduallv lower northward T
stream has an average width of ahout half a mile and a urade of a'hout
inches to the mile. The only imi)ortant stream entering it is Salt river
stream ahout :',{) y.-irds wide at the mouth and draining a considerahle tn
of c.mntry to the west, partly forest and p.irtlv i)rairie. In i)laces Sla
river meanders widely, forming bends which are several miles arouml b
only a few hundre.l yards across. For e.\am|)l.', at Le (Iraml Detour t

river flows I,, miles around a big i)oiiit, the base of which is about 1

yards across, whereas at point Knniiyeu.x the distance around is ]() mil
and the iiortage acros.s is only half a mile.

The banks below Fort Smith are composed entirelv of sand or clav ai
only at two points do the solid rocks outcroj), namelv, ;it 15ell KoVk
massive chtl of limestone 7 mih's below Fort Smith, and'on the point beli
ixiiiit iMiniiyeiix where beds of fjvpsum are exposed just at the wat.'i
edjit .

Slave river enters (Ireat Slave lake by manv channels through a <lel
of low alluvial islands, the delta having a spreatl acn)ss the outward si,
of about 20 miles. An enormous amount of sediment carried bv the riv
IS deposited in the delta which is graduallv beinn built out into the lak
threatenuifr to cut off the e:, stern ami northern arms from the western an

Tributurics of Great Slate Lake.

The principal streams flowing into the western arm of ( ireat Slave lal
are Little Buflalo, Ruflalo, and Hay rivers. The.s.. all enter from tl
.south, and on the north no streams of importance are known.

Liltl, Bujjalo River.' This is a stream about .")() yards wide at ii

mouth, ('iitenng (;reat Slave lake about 12 miles southwVst of Uesoliitioi
It rises about (iO miles southwest of Fort Smith on the eastern slop,. „f Car
l)ou pl.-iteau ami flows tlu'iice northeasterly in a shallow vallev thnnigh a lev.
forested country. l)ire<'tly west of F,.rt Smith it turns norlhwanl and prec
pitates Itself in a seri,'s ,,f falls over a limestone escarimient which forms tl
bouiulary of the Alberta plateau, and for 7 miles below flows throuuh
rocky g.nge 100 fe,a in l-'iigth.- J3elow this it p.arallels Slave river ;.nd :i

( >ran,l ])et,.ur approaches within a few miles of it. Ib-re travellers bv cane
tre(iuently make a |)ortage from Slave river and use Little RulTalo rivcT as a
alternative aii,i shorter route to (Ireat Slave lake. The stream can b
navigat.'d by canoe virtually t,) its h(>ad, but onlv in high water and b
m.aking a i)ortage at the falls.

H'lffalo Uivu: IJutTalo river enters Great Slave lake ab,)ut (iO mile
west ot Kes,)luti,)n, and is stated by Ogilvie' to be al)oiit 100 vanls wid
at Its mouth It IS said to rise in the Caribou i)lateau, at the northern has
ol which It flows through a large lake, describ,.,! and Mirveved bv \ F
( ameid ii^ of the Geological Survey in 1917.

'
"

' '

' Mcronn..n, H (;,, r.,y,l. Surv . Can., vol. IV, 18,S,S-S9, p. 68 D
Ocilvic. H I(,.pt. of Dcpt. of the Interior, Caj,., Is.Sft-iK), pt. Vl'll p 7o
f ™*'l

• < l'i"-|«. (;„,l. Surv., Can., vol, .XV, IIKIJ :i, p. IM \ '^'

' Kept of I),pl ot thi> Inn.Tion. Can.. IS.S'J 90, pt. VIII. p Tb
Oral, surv

. Can , Sum. ilopt.. 1917.
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;;Sii:vv'™;;:.
" «•"" ^"« » > - -"''''>

«;.oi,'

//a;/ /i-iVf/-. This river enters Croat Slave lak.-
river, an.] is the larpest stream flowinn into the we-
Ale( onnell' (leseril)es it as rising near the iiea<iwat

Zn *'"r,*
'''•'>"''^> "f *"' I-i'"-<l. ""'I flowing in a n(iW miles before entering Great Slave lake The

square miles. Ahove Alexandra falls it is easily"

ro7ntrv'''H./vffi.'
""'^'"''" ^'"''^"

V"'""'^''
" '•'•"'I''""tively lev. ,. woodedrountrj. Ha> lake, an expansion thnnmh whieh tlw river flows is said tolea large lake hough shallow, with low n.arshv shores. The' ive" va

d^rto ';^r;i;t'shrTk::.'"
'''' ''-^ ""• ••— "^ "• •'•" "-^'i-

• 'A^
Ak*""'''-' f''"^ 'l'l=i<<' I) the river, whieh is i;{(! vanjs wid<. n,-enpitatcs itse f over a limestone escarpment in two falls, H ip^i .n ,fwhich ,s a sheer drop of 10.5 feet, whereas th,- lower ,i e ,

'

tV U
?SS.:rr;/-:i:::;:fSJ:i^;gorge'^^;:.l-S SKS:.'"^- ''' ' --- "^ '^»'- ^ ^^s ha;;:r!::T:,l:; to

The falls are about 20 miles in a direct line from the mouth of the riverbut bccau.se of its windings the distance by the n^ r is about 4; mile The.stream is .swift but deep ..nough in high water f..,- shallow dafsteameand ,t.s valley is about a quarter of a mile wide. It forms a smal 1 It , at'.t.s mouth and enters Creat Slave lake bv two main .•hanneli

'

The northern arm of the lake has onlv two stnams of conseouence

S7,f;.t'^;«r*i.
''"''"'''' ''"'™

' '^™.'«..";':n.'.

(Irandin River. At its mouth Oandin rivr is 50 vards wide md ha-a rather strong current. The first rapid is onlv a mile up ami he's
• low in quick succession at wlm^h portages have' to be made. The rive?has many branehe.s, the main one b.-ing I,a Martre river whi.h enter'from the eas and drain.s the large lake of the same name, (ran in river

legular Indian canoe route b,>tween Great Slave lake and (ireat H.'ar hkea route followed and described by J. M. Bell' an.l E \ Pieble'
'

UUowknife River. This is a comparativelv short stream but is

i 1 PI / ^"I'P''.™"»' ';'v<''-- It li.'s entirely within the rocky Lauren-tan Plateau region and its course is con.serpientlv through a sue "s .",
<n lakes connected by rapids or falls at which portages aiv n.ressa -

I

^KJ;^;.f be^:!..^""^""
'«^<^- ^^"-" <"-'">tion of .t^^-ivj;

1 S^*"!-
'^"^ Can

.
vol IV, IM'i-Sl), p ei D

- Oeol. .Surv , Can., Sum Kept . 1917

,
tjBoi .Surv., Can., vol. XII, l.sog, pt C

.'
North American fauna. \o, 27. fs. I)™, „f Agr.o , im. p. lOS et m;,..>arrative of a journey to thu shores of t

57048—3
'-• polar .lea in H19-2I>-21 and 22.

."iiJ.^ jTa^iryo-
mpm i*p
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The easfrn arm of Cn.at Slave lake has several streams emptviiinto It many of which are unknown lu.yond 'heir mouths. The imimrtastreams are la fson rivr on the south, I.o.khart river at the east enami Hoarfrost river »n the north side.

Taltson limr. Talts.,n river drains th,. greater part of the regie.-tween lake Atha .aska an.l Creat Slave lake. It rises in the Barlands near the h..a.lwaters of Thelon rive, and flows westward an.l tln,.rthward through a series of lakes and eonn.H.ting rivers until i emp
into (.n-at Slave ake at th.. eastern ..(iKe of the delta of Slave riv.T
i.s not a navigable stream for anything hut eanoes and eouid onlv 1aseended l.y steamboats for 2:i miles, to the first falls. Ranids .,ndf..loeeur at frequent intervals throughout its whole length and in' trav..lliron It portages have frequently to be mad... Its principal tributarv
lazin river a stream of similar ehara.'t.T rising n..ar the north shore ,Athabaska lake. I he total l..ngth of Talts.,n riv.r must be about 4(imil..s and its volume about 11.000 ,.ubi,. fe,.t per second. Tazin anralts.in rivers are important as th.^v form the cnnoi- routes for th.- In.iiaro Athabaska and reat Slav., lak.-s to an.l from th..ir hunting gr,

Ion the edge of the Barren lands.'
*^ *^

Lockhnrt nwr ri.ses in Ma.'kay lake an.l flows sucee.ssivelv thn.utr
Aylm,.r. riinton-Col.len, Casba, an.l lll..ry lak,.s to joirl C ea SI ^^.
ake at its ..xtn-m.. eastern ,.,.1. The .m..cting river betw..en Mackalake an.l Vyimer lake has not be..n explor..!, but is pr.,bablv ab, t

]'

miles in ,.npth. Fr.,m Aylmer lak,. to (^isba lake the V.,u,s,. lie e ir.iwithin th.. limits of the Barren lands an.l there ar.. n., obst ucti. ns ;navigatmn. B.-tween Ca.sba lak.., howev,.r, an.l Artillerv lake . is"an

have \ ?'
"'"

r""'r ^"' '^7 ^"''^ *'^"'' '" *^"i">^' "P ^^'='"^ h'-ee portaSehaje t.._be ma.le. though only .,n,. is necessary g.,ing .lown. .i^rtillenlake is_ 00 nil ..s long an.l fr.m, th..n. to Great Slave lake, 24 n,il..s Locklmriver fa Is COS ..et so that it is n..thing but a .series of rapi.l.s' 1 fa ,

hat f.,llow ea.'h ..th.T in qui.k su....ession. The high, , falls call.., Inaptain Back. Parry falls have a .lr.,p of 85 f.-et into a r.,..k-wa led .'a nhat van..s rom 20 t.. 50 fe,.t in wi.lth. Th,.r.. are five otl„.r fa anSfrom ., to oO f..et ,n height, whi.h make the riv..r quite unnavigall I.eonsecjue.u.e .,f this the n-gular .an.,,. r.,ut.. f..ll.,ws'a ,.hain .,f eigh ^maakes |y,„g to the east of Lo.khart river.= Th.. total .listance fr' m thh.a.l of Mackay lake to th,. m.,uth of L.„.khart river is about 300 mil,

s

si.le bv ".t.ll'fn'r'';
'?"• T'' ""^''^i"' ""^" '

'"''"^^ '""^'' '•1'^*" <>» tl"' north

I non -f t f ^r
'" ''''^\^ "* " P'""^ ^^^"''^ th,. a.ljacent hills are about1.000 fe,.t high, ri.e river has a very steep gra.li..nt and is full „f rani. isami fa Is. It rises in Walmsley lak,. an.l forms a .iifficult can.i. rm t,

Itk S ISS.' "'
'"' '"'"• " "'"" ""^ ""^ f"""^^'"' '^"'am'nn

Mackoisic Hirer.

\\-u.I!nA''T' ^^'^''V'"'"'
"'%'' "I'P'"''' ">'>• «» <l>at portion of theMack..n/i.. River sysfm ,.xten,Iing from (Iivat Sl,..v.. lak,. to the AiTti •

oe,^, a .listance, ac...,r,ling t.. Ogilvi,., of over I.OOO mil..s. Th.'* total

,' ^'"""."/'.''."','». ';«>! 'iurv
. Can., Mem, S4. 1916

H«-k,(...pt ., , N.TrrHt,ve.,f Arct., Un,K.,p..,|i,i,m i„ TsM :U an-l i.V
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is:;,;;;;;p:';-;x ;t 'r;::ls- ::.;:' t,":';:;,.;!;rr^ Sit;-
"

.
1 !.. Ma.k..nz.,. on issuing: from (In..! Mavc lake ha. •, wi.hl, f

- ,

npi. the -.vat..,- though swift, is ,,uito s,„o.„h a.KJ <,.,„,,- 1, .(lithe, ilty in usccnchriK thfni.
i<aiii(is iia\e no

The country i)or(lerinc the river helow C.v.-it <!,.,•. i i i

«at .m.l the valley is shallot, with ha^k:s:ido;n':x:e' ;; o^;:,,;- 'iu^Z'

fn.il' the'n;Sh'''Hor„^V u;i::rn:ei' in^^srr::;;'.^'';;^-
'"^^" ^^^^':'"

(;ontinuin« westward it ren.uns u'l^'and sh^is s r "a S^SrI rout river known as the " Head of the line " ,, ,. ,i i
'• '

"'

the nver the slu..ish curn^nt ^ve '^l^nih ' Si;;:::'^' di^^;!;?' jlf

I"™ 'h'":
""' rr'^ '" '^""'•"''- Vellowknife ri e an 'W i^,rstreams that are l.oth reporte.l to hea.l in lariie h.k.'s .;.,.,. n V.

'

south side The current increases in stren, 1 a he"^ ead oT le h„
''

and from that point to the mouth of the Liard. 7o rnilos i co timlU rvswift and the width of the stream is redu..e,l to a itle\Ire t Ini , If a

ar:!';o„;;i:e:ns.:-,i:;;i;r>-
^^^^^ -" in-- of san<.-a:.l'-:'^.;^

Arctic the full width

distance of 7") miles,
's l»anks are about

the current runs
.,'- of long low islands

' enouflh to he wcirthv
outhwest S miles l)elow

one mile wide and from this point northward to tin
(It tlie stream is rarely less than this.

From Simpson to the mouth of'Xahanni ri-

Von
•y"^'^''!>z,'<^ maintains its northwesterlv dire. .

-'00 feet high, with gravellv or houlderv beae,
at an awrage rate ,jf 4 miles per hour. Several u.occupy this stretch and the oniv tributarv large ,of a name is Martin river which enters from th..
Simpson.

b.,se'!!f \r. b'"""'
"^ ^'"'"""" '''•'' "" -^I"<k<''>^i'' .strikes against the

..ni ir ;..ks svv^^^^^^^ P="''"''' 'o and within sight

nver to a channel free from islands and onlv about hal ml w 1 Tcurn^t^ere increases i„ sfength and runs about r> mi\.'s antun '

4
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1 he present position of Wrinley is 25 miles l.elow the old sit,.almost opp.,s,t.. tl„. " H<.ck-l,y-th..-.iv,.,-si,le ••
or " 1{o,.|h. Tremp.-rci;

a steep, isolat.'.! roun.l-topp..,! hill rising .lire.tly from the wafr's eto a height o 1„,0 ) feet. Below this point the wst I.Mnk 1 omes ,

n
'.T

rrVn
'',""'; '""' "" ^''""''' "f '"'••''•^t o,,urs for about

ni.es, _oj- until Hlaekwater river ent.Ms from tl... east. This strc'inabout /.) van s wid,- and is easily reeoKnize.l bv the gr.^at volume of "el,.ark water that it diseharp-s if, the Maekenzi,- ami whiell pn.s,'
Its disinetiv.. character for several miles b.'fore minirlinK with the Wiiof the larjjer stream.

Two miles below Blaekwater river the MacI.enzie turns shar
to the west for .i miles, b, low whi.'h it receives on the left a stream

rive
%'),::';;'''; /"^''U'^r'' K'^-^

"''•'^ ''"^^" "" "" 'iKht side and eramei 4i) mi es below H"ackwater river. Oravel river is a mountain sfHowmn 111 from the west and is fn'-pientlv used bv th(- Indi.ans is ,„

direction''"""*"
" ""' "'*'""^"'"'' *" ^'"' -^I"<'l«'"i!i<', but not in'the reve

The Mackenzie expands asain about (Iravel river, enclosing a numi
of islands, an. fnmi this pont to the Ramparts, a distance of ;}2ti milthe width of he stream is never less than a mile and fir pientlv as muas 2 miles. Ihe current varies in strength in .lifTerenf reaches "but ma
ains an average of about 4 miles an hour, and the banks are from 1to 400 feet in height.

A few miles above Norman, on the east side of the river, occasiot
columns of smoke in<licate the presenc.. of fires which are consumi
he seams of lignite outcropping in the bank. Landslid..s occasionby the burning out of the lignite seams and the undermining of the ban!

(KTUr at several points, and at others the shales are baked and reddem
ihesehreshavebe.Mi burning for at least e; e hundred and twentv-five vej
or since Alexander xMackenzie mr.de the fir ,>xploration of the river in 17!;

Norman occupicf- a commanding po.Mtion on the .-ast bank of the riv
in the southern angle formed by the entrance of Civat Hear river ai
in the northern angle a steep, flat-topped mountain, known as B..ar R«<
rises to a height of 1 ,400 feet almost directly from the water of the Mackeni:

"From the inouth of Great Bear river the Mackenzie runs in a genei
west-northwesterly direction for 80 miles to Roche Carcajou and thi
turns due west towards the East and West mountains of the rapid
this di.stance it has an av(.rage width of over a mile and o.^casionallv exijani
around islands to over 10 miles in width. Its curirnt is at the rate
•i or 4 miles an hour. Rugged limestone ranges are visible all along tli
reach on both sides of the river, but seldom approach within 30 mil
of each other. The plains between and the lower slopes of the mountaii
are continuously clothed with forests of small spruce and aspen Tl
depression in which the; river flows has a depth ..f fiom ..ne hundred to fo.
hundred feet and a width of from 2 to :i miles. River flats are seldo
present and the banks of the valley slope more (,r less st(-eplv ur, from tl
edge of the water."' • i

Roche Carcajou is about 1,000 feet high and rises steeplv from tl
water s edge. A weathered knob, which from a certain point of vie
resembles the figure of a wolverine, gives the name to the mountain

'McCtwineli, R.G , Cieol. ,Surv., Ciui., vol IV. 188S-89, p. 102 U.
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Twenty-five miles l.elow Hoche Carcajou the river fall, over a ledi;.-o rock to form the Sans Sault rapid, whi. h is the most impo t nobstruction to steamboat navigation from Creat Slave lake to t h e s

"

In Ingh water the rapi.l is ,lrowne,l out, but in low water tl... fall is incn-.s.'iand I ..com<.s a more serious obstrm'tion, althoURh not suffi,.ient to preventthe passage of steamboats. The rivr is divided bv a channel p.r
WJ..V down the rapid ami the usual canoe route is down tlie weste icla n 1where the fall is more gradual than on the east side

ul l,l"*''f"'' '^'"r '^f
"'.,' -'I''!' »'"' "Vfr is much expande.l and has an iivcrageu.d h .,f nearly 2 miles, Init on approaching {he Ramparts it su Ide Iv.•ontra.'ts to about .,00 .var.ls in width and bending to t!ie ..ist run' u-about

. miles between vrtical clifTs of rock. At th.. upr.er end "f t ,Ramparts these_ chfTs ar,. 12.1 feet high, but increase to rds tie Lerend tj. about 2.,0 feet. Th.. .Mirivnt in the Ramparts runs at a ra of
4 or ..miles an hour amlin low water a somewhat formidable ra,,id ccur'near he upper end. The water throughout is ,|eep and at th'e hea 1 ofthe Ram.M s was found by Ah^xander .\rackenzie to b,. .WO fe,.t in .h.pth(.ood Hop,. ,s situated on the right bank of the .Mackenzie about
2 nnles below the Ramparts and only a few mile- south of the .(rCie
< IK le. 1 he site has been occupied since 1,S3()

Hareskin river enters from the east 3 miles below Cood Hope and-oon riv.^r 21 miles farther. For the next 100 miles the Mackenzie n.'a.ns a northwesterly -urse and is ne^ les. than a mil,, in wi,l,h ' 1

V e . )r ",\'"'
.

<''•/'"'' View- is about 3 miles wi,l,.. Th,.\a ley IS shallow and the riv<.r has niaiiv islands
In about latitude 07° 30' the riv,.V turns Wstward at right angi,.so the curse it has prev.ousl.y been following aii,l continues in this dire.'ti nfo about .,0 miles, between high clay banks. Th,. ..urn.nt h..r,. runs f

.' to .5 mil,.s an hour. 1 he country on eith,.r .i.j,. is low and Hat and nomountains an. visibl,. in any diivction.
At the end of the we.s"t,.rn reach th,. river resumes lis northw,.stprIvcourse ;.n,l its valley becomes ,leeper and mor,. contract..,! for some milesresembling a wi.le canyon. This has n.,.,.iv,.d th.. .am,, of Lower Rampartsoh,. .Narrows. Ihe riv,.r h.-r,. is half a mile wide at its narrowest no ntbut for most, of the .hstance ex..,.e,ls a mil., in width. Th..re is n,. sgn

of a rapid aii.l the current is nowli,.re more than ,", mil.'s an hour
'

Arctic R..dnver enters from th.. west imm..<liat,.lv below the Narrows
an.l a is nujuth is situated the tra.ling post of th.. san... nam... Twentv
mil...s below this Mackenzi,. river b,.gins t,. spread out in its ,l..lta

for ..bonV JS.I -yf'^"l==i<'
'"^V"''

'" '* '"""' "'"' south',lir..ction
for about 100 mile.s ami has a sprea.l across its s,.award si.l.. of about 70miles. On the west the st....p fault scarp of Richanison mount; n rises
abruptl.v out of the delta plain, and on the ..ast it is b„un.l..,l bv lowerlounded, range known as the R,.in<ieer hills. P,.,.| river ioins "Vlack.nzi.
y-..r at the head .,f the delta an.l bran,.h,.s of both stivami ramifv in 1
.lire,, ions thn.ugh it forming isL.n.ls which usuallv contain manv lake
Ih.. banks are low built of alluvial mat..rial, an,l foivst,..! wth^ sprue,:and willows. Northwanl the banks gra.lually diminish ,n h..ight'^a ,

Ifthe'I^th'Tt
'••'^•'•'^-%'"»' fi"'^lly -iisapp..ars. Little is known

de S i . th r '" '" '":""" V'"'"""'^ "f til" <l"lta, but CountiSaiini I,, fouml a cliannel in the mam ,.ast,.rn bran,h with not l.'ssthan .) fei.t anywhere throughout its length.
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Tlifnivat hike- within its .Imiiia

Liiinl liiic,

I.iaid

i"f" ono master ivm • , s . 1 '*"'%\ '"'"V""'"-^
'""' •''f"''' ""it

oqiial streams, nanwlv the kV,!,;
"

'^r
',"•" 'I'^'"'<'-1 '"t" four iiea

river, an.l th.: .^ w ie^" J"";,,^'"*'
''''' ''""- ''-•'. '"''">

interluek with the headr. er ol'..s I.

''"'""<", "='""'- ^"''"'"^ "''

It is a rarticuhirlvS'n/l
I

''"''' ^''"'"'^ Yukon riv.

the HK.uthtf the Dea^o , e ll' u ft fl'"'''''
'''''''' ""*' ^*'" '''="'' ^''"•

'liffi<'ultv even in onhnVrv 'l. ;;'^S^"^^'"S ^t'l'^'"-^. '^"'1 naviKahle .vi

Dease and as fa L 1 i^ MlefxVn; .T7'-- ""'T'
*'" "^'"'f'' "f *

Koekies, the river s n u ime ll '

*'"''' " f-
^*"' ^^'^^f"''" ''"^>' "f t:

The moU fom;.Li:ie ;"\lr nie V 7inrT' '"
=""V''""'^r"

'•>• ^''"'"^

Mountain Portage ru)ids „ ,1 MrM -
.

^
anyou, Cranherry rapid

portages varying*^, ^h f^ ""t.lf'l!:'^ niih"
""'^' '^'^ "^-^ '

''
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reported to have been run in tw<. hour-, which would be at the rate ofabout IS n.iles an hour, an astonishing veh.eity, but the time was probablv
. .lerest.mated ' he last„f the con.st fictions in (Jrand canvon iskn.mn as Hell (.ate because it loriiis the entrance from beh.w to thV wil,lportion of the river.

Shortly b,.h,w Hell (;ate the I.iard breaks through the foothills an.l
•
nte.s the (,reat ( en ral |.lain, in which it has an uiiinterrupte.l (low

aiul presents m; obstacles to navigation until near its mouth. Its i.rincin.i
tributaries on the north are Heaver and .S,uth .Nahanni rivers, both stn-.m.
tlowinn from M.ackenzie mountains am"
south are Fort Nelson river, a compara
l.")() to 200 yards wide at its mouth, ami 'Jlack river
dniininn :i lake country to the southeast.

Helow Fort I.iard' the riv.T flows in a -hallow vallev ..ften tilled with
islands ami its current runs about 4 miles an hour. Within lit) miles of(he M.ackenzie, however, the valley (hrpens and tak. s on the appi.trance
of a wide canyon. The current b..comes swift ami for n.'arlv 10 miles
.reaks ov..r a succession of rimes. These are all easily run in a canoen keepinti clos,. o the rinht bank, but will form a nitlu'r serious obstacle
(o navigation of (he river by s(eamboats.

Hef.H-e joinjnn the Macken/ie the rivr e.xpan.ls to a width of nearly
'"'Wcver, is occupied by islands and sand-bars.

(hint livnr liiver.

IS yet little known. Dn (he
<oii river, a compara(ively e;isy flowing stream from

a smaller stream

2 miles, much of wl

(.rea( Bear river- carries (he water of (;iva( B.'ar lak.' (o (he .Mackenzi.-
in a s(ream about <»() miles in length. It issues from (h.^ l::ke in a broad
shallow channel wi(h a swif( eurren( which i( main(ains (hrouglunU i(s
four.se. It IS conhned between banks of sand or clav -aimI is 1,J0 to '^OO
yards in width.

About half-way down its cour.se it cuts (hrough Franklin mouiKains
aiKl in doing .s,, forms a rapid nearly 3 miles in lengdi. This, however is
easily navigable for canoes in all stages of water bv following the right
hand shore, but by its shahowness presents cmsiderable difHculti.'s for
s(eamboats. Helow the rapid the river expands and its current is „ol
so swift.

The water of Bear riv.'r is beautifully clear, of a greenish-blue colour
and in marked contrast to that of the Mackenzie at lis confluence with'
the Bear.

Pi'd Hirer.

The .sources of Peel river and its upper tributaries He on the northern
an.l westi>rn slopes of Mackenzie mountains. The main stream occupies
a great f)ay in the mountains and Hows eastward as far as Snake river-
its principal tributaries join it from the south. .Vt Snak.' river it swing.s
to (he north and continues in that direction to its junction with, the Mac-
kenzie.

Peel river has not been explored above he mouth of Wind river but
'!f.!l^"_'"*'*'

"* '*''*"' ^" '"' '"terrupted by falls al)out 30 miles above that point.

' McfVmnell. R, G.. C,»,\ Surv
, Can,, vol IV, ISSt 8a. p, 47D

' Bell, J M
,
C.«)l .Surv

, fan . v.)l XII. pt C



m
W in.l iiviT IS II lapi.l. shallow stn-ani with a (lis<>haiK.- of about o (K

nil.ic feet per s.m„ii,1 risiiin near th.' hca.l waters of Stewart river
'

furms part ..f a .liffieult cam.e route from Vuk..n riv.'r to Maekenzi.^ ri'vei
leel river is in a eanyoii at the mouth of the Wind, hut a mile lielo

expan. s -> a wi.lth of n.'ariy a mih. S..ams of lignite are l.urninit in th
expan.e,! portion, whieh extends for 1,^ miles down to tlu- lower canvo
Bonnet 1 lume riv.r, wlueh enters from the south 3 miles ahove the eaiiVoi

fh"n the'wim'r
'''^''''' ^''''''''' '" "'' '""""' "'''""'" '" '" --^''Kl'tly lii'-K(

The lower canyon of the I'eel is 2 miles loiin and alioi.t .iCM) firt deei
with a current that runs from (i to 8 miles an hour. It is forme.l l.v
low ranp- ,,f hills crnssiiin the river at this point. Heh.w this th.. riV.

'l
'"

;"sa ;'?
'"'•''

i'"'".'*-'''
',;' *''''' •''""""• '•"'"'"»£ " ^'•"•v wlml, avemK.

at.out 800 feet m depth. 1 he current is stronj? throushout. I.ut no rani,
oc.'ur. '

Snake river is the laiij.st trihutaiy .)f the I'...!, having a .li.s.huiK
.ons.d.Tahly gn.at.r than th,- Win.l riv.r, an.l a width at th,. ni.Mith .

about -{-'O fee . It is sai.l to !.. iiaviKahl.. for caiio.s for a lon^ .listaiu
al)ov.' th.' I'.'.'l.

At Satah river t lie I'.'cl emeiKes fr„m the i.lat.'au an.l .•nfers th
lowland of tl... Mack..nzi.., wh..r.. th.. banks .|,.creas.. in Iwi^ht t.. abou
100 f..et an.l th.. stivnuth of th.' current is r..du.(.d to about 2 miles a
ti.iur.

At Fort McPheisoii the P,.,.l has a .lis,.liai>je in a me.iiiim stage .j

water of about -JO.OOO cubi.- f....t p.-r s....on.l an.l a vel..citv of alKMit
mil..s per hour. Ihis is the hinlu.st p.)int to whi..h st..amers a.scend th
riv..r but th.-r.. se..m.s no r..ason why st..rn whe..l boats could not as<...n.
the str.'am as far as the mouth of Wind river.

Slu.rtly below Fort McPh.'rson th.- Peel ent.rs the delta of the Mac
k<.nzi.. and although „s ..astern branch j.uns th.. Mackenzie 24 milt's b..lov
the Fort, the extreme western brand), lo..allv known as Huskie riv..r
do(.s not do so f.)r ab.)ut 100 miles m.ir...

Other Tributaries of Mncknuic River.

Between Gnat Slave lake an.l the m.iuth of the Liaid the Mackenzi.
rei-eivesa number .)f tributaries, but th.-y are almost all unexplored bevon.
their m..uths. On th.. southw.'st sid,. are B.-aver, Yellowknife, an.l trou
nv...s all ..f which are .said to drain a lake countrv and to descend fr.m
the Alberta plateai to the Mack.'nzie lowlan.i in a fall or series .,f falNUn the northeast she, the m.)st important stream is Horn river whi..!
rises .)..liind Horn mountain and fl.iws through a series of lakes to ioir
the Mack<.nzie at the "Little lake." It is about 50 var.l.s wide at th.mouth and is navigable f.>r canoes for a long distanc..," but h.-avy rapid-
are stat<..l t.) occur in it.s upF)er part. Other streams on this "si.le an
Sp..nce and Habbitskin rivers, l).)th as v.-f unexpl.ired

Th.. important stn.ams entering "the Ma..kenzie between the Liar.i
and Gnat Bear river an> \ahanni, lioot. Daha.iinni, an.l Gravel river^
on the west side and Willow Lake and Blackwater rivers on the east, all
of which, with the exception of the Gravel, are unexplored bevond theit
mouths.

' Camwll. Charlefl, Ceol, Surv,, Can . "Pec-l fiver and tributarios." 1606-

f^^ SB
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Cintvcl riv.T is ,I..MTi{„.,| l.y J. K,.,.l,.> as u swift :n„iintai.. stnan.ru finK U.TOSS tl... ranR-.s of Markonzi,. ,n...ii.tains u„,l ..nt.Tinn Ma.k.n/i..ver through u l.n.a.l, alluvial flat. A n.UKh .n..as„ro,n..nt .„, .I,.lv I!.\.m, above Its mouth 5Javc a width of 7(K) U'vt an.l a .hschaiKr of 2r> (MM)
n.l.ic f....t r«T s,.,.on.i. It IS us..,i l.y th.. Indians as a l.oat rout, fnuuth..mountains to th" .Vfackcnzic.

Below (Jr. I H,.i,r river the tnhutaries of importance are CareaiouHare Indian, and Aretie Red rivers.
."..ijou.

Hareskin river hea.ls near (Ireaf Hear lake and wa> partly explored

et.dns'ttt"!! l/r
/'^"'

1

'^' ."' '""""' '' '•- "'""" 2<«' .vards wide Ln.i itretains that widtli for a lonn distanee

.U.,\l!'^f
"•'.'

»"'V
'' »»:«"'{ 'iOO yards wi.l,. M i,s mouth an.l thoughsK How IS saul to be naviKabl.. for .•anoes for a .•onsid.Table tlistatuv

It has, however, not yet be.'n explored.

Tiihiitiincs of Cnut Htiir Lake.

_

Th,. country Mirroun.lin^ (uvat lUnv lak.. is vcrv imp,.rf.Ttlv kuuwn
an.l at pre^.nt ..nly tw.i streams flowinn into th,. lake, nam.'lv iy,.a.s.. and
C amsell riv.'is, hav.' b.-en described.

e'am.sell riv.'r^ ,.nters an inl.'t .>n th.' south si.l,. of .M,.Tavish bav amidrains a laree part of the rocky Lauivntian plat.'au to tlw south
"

It is
important as f,jriiiinp part of th.. Indian .ano,. route from C.n-.it M.^ar lak,.o (,reat Slave lake Its c.,urs.. is through a mimb..r.,f lak.'s an.l is brok.ub> many rapids ami falls so that it is ..nly navipabl,. for ,.an..,.s bv makingnumerous jjortapes.

Dense riv.r,* which dis..harnes into the north,.ast,.rn ami of th,. I'lk,.
i.< importa.it orily b,.cau.se it forms a .lifficult ran..e rout., to (op|)ermin.'
nvcr. It ri.ses in the tn>el..ss ....untry iu't w.-en Dease bav an.l ( opp,.rmim.
river, and is a shall.>w, rapid stream not .'asilv navipabi,. ev.'U for ean...-

(iKK.\r L.\KKs.

Athdbanka Ldki.

Athabaska lake, the southernmost .)f the gre ( lak,.s .)f th,- Mack,.nzi.'
basin, IS •! long ami ...unparatively narrow sh, . , of water exten.liuK inan east-northeasterly .lire..ti.pn. It has a l,.ngth of 1«(.5 mil.'s, a ijn.atest
width of about ;i,) mih's, with a shore-line of ..ver 520 miles, .mbracini'
a total an-a of about 2,0(}() scpiar.. mih-s. It .R.cupi.'s a great .l..pre.ssio..
excavated along the line of contact b..fw<.en horiz.jntal Ke,.w,.enawan
.sandstones ami th,- Pre-Caml)rian schists an.l gn<.i.s.ses Its surf'ice
stand.s at an ..levi-tion of 6<)o f,...t above the s.-a, but its d,.ptli lias never
been determine,!.

The south shore of the lake is fairly ilirct and ris<.s mor.- ..r less abruptly
to a great sandy plain, the maximum height of whi<.h is oOO f-et above
the lake level. Ih," n.)rth shor,. is ro-'ky, y,.ry much indented bv bavs,
and fri.iged by hun.lreds .,f islands. The country to the north" of th,'

5
5;*°'

i?"^*' V^"" .
"^ r<.|-'>nnai»aaiii-(" aiTrwN ,1... Marknnzie mountain," 1910

' Lan. Keo. *>1 .Sc. Jan , IMH)
' Bell. J. M.. Geol Surv . Tan . vol X(l. pi C
Hanbury, D.T , '.Sport and travel in the northlanci of Canada ''
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lak. i'"iii|iii>ci| of iiiciiiil.ir lulU wlii.li at Ml,,, k l.a\ r<'!i<

Athahask;. lake f,,i.n..rly .xtri,,!.,! inii.h fartli.T w,.st c.v.r ih.. 1,.of lak. Ma.m„aw,.,. .,,,1 h.k.. (lair.., l.ut I'.an. an, ,,,.[; f

'w::;;';.'l::,,^,;':'v:::::!.,::^•';r.i;''^:^•'^^'''''•-;'«-

'''«(;/ Sliirr J,,il:,.

iiillilstiis

nv.T onters affr flowing fn„n ArtJ.TV lak' „ a .hIL ./f
•'

i
1^ '^^'n

' CJeol Surv
, Can , Sum Kppt , I9U
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Th.' western arm prev nis a ureal, r .Ap.inM. ,,f «;,irr unl.iuk,,, l,v
islands, than e„|,.,. „f ,| ,|Mr diviMun-, I, /i eri. s

, ...ntle, H.Hious ,„Hl,n.. and „ eh.raelerued 1. I„« . .k. j ^^ivshelv„.« |,.,,..|,e. wh.eh a.v uflen ,h„kl. Mreun «,lh huuld',- Y..''','
• •

"f", vf"" l'"ill up of drift tirnlMr. The nnnh, rn >l„.,..s inore uneven and „ indented with several deep l,:,s. -. Th, Ul

n

I,ordered on Knth s.de, l.y a tiat, W, .1 e„unl V, whirl, o, „ „sKle rise, inland a few mile- |„ -.„„.. l„w rounde.l hi'lK
!.• water of (Ireat Slave lake in the ea~t and n„rlh arm, i, el-.-.r""1 Ptol.ahly deep. In the weM arm, however, it i- ,halluw ami iiev.•Mtllely eh.ar, as some, .f the sediment l,|„u«hl down l.v Slav, r V. .,..

,m suspensmn and ,lrifts slowly we-,waid loNvanl- iIm. he.d ofMa,.k"n";:

Ii'e fo|-m> in the lake MhillK the shares al.out (he middh. of (letulMr

\ V ml" •""'i"".,"^
•'"'• '•''<•• f'-iu.ntly remains ,.pen until the end .fNoM-mler. In he spring, ehannel> ,„a.n alonu the -hore earlv in .lone

'1
t ''mn'oMd"

'""'> ;'f.* " '^''^" i- "f"" "•..-... until ,lulv I and . .:
east aim until sumewh.at Liter.

(iriiit liiiir l.tihr.

...
.

I

;'•". "'•'• '"'^'' '%"" "'-xt largest of the meat lake, „f the Maeken/iebasin. havMiK an area of ahout 1 l.4(M) s,,uare miles. Its shores have never«-en eompletey „r aeeurately surveyed ami for its delim.ition w ! are

Hell in i"';;;;.
'

r
" '"'"

.'<"''t'^""'
' '^-^ ""• '^-'" ••""' "• •'• m.

mi,n f.
•" '"'• ""'••«"'"•• '" ^•'•'P<- and is formed l.v the

1. m -f he arms ,n a eommon eentre. Its greatest diameter from east

o Keith hay to the end of D.-ase hay is al.out the same ilistanee TheKrea'est depth of water in the lake has never l.een aseertained hut i ,Smith hay a soundin.r by H..1H with 2HI feet of eord did not reaeh ho ,n

in MiTaS7,aC.
" ^"""""^ "^ ''"" ''''^ '"" ••"'••' '"•""'"

000 feet in height, h... .er, oeiupy the penin.suhi between MeViear

h n Vr'-r '•";' ''" iH'tween Hiehardson hay and Smith bav. The

re wellu 11
'"'"'''''^ "f

^r'-
" ''"'"-• ^""""•'" =l'Hl western shoresare we! wimde,

.
whi e its northern and eastern borders are mire tl.inlvorested. The immediate shore,-: are mainly of sand and ^^ravel and eUM ally devoid of trees but are well elothed with willowt and va i usoneieeous shrubs and herbaceous plants. In most plaees aloni t lie

-south .shore thi.s treele.ss streteh is only a few hunilred vards in widtand in the hays the forest extends to the water's edse "^
"

the hike I'tT'^'V,'/'"'
"' ""' ''*'''' '' ^">all in eomparison with the si/e of

till lake Itself and there are eon.sequently few streams HowiiiK into it alli^whndi are short and rapid. Dease river at the bottom of Dease bay and
' Mr<\)nni.ll. K (i . Ceol Surv

, Can . vol U . IVW-S9, p 66I>
1
;>'»^™'.i'<' »«-"niJ eipe.lihc,n t.i polar sea, Appen.lu IS'.H

'(....I Sun
,
fan

. vol XII. pt C, ISD!)
< (u.,,! .Surv

, Can . n,l. .XIII. igoo, p !I9\
'Op cil

. p ii,

' I'ri'l.li., h ..\ . North A.m.ri,-an Fauna. No 27, fs. I),T,t of .Xgric . 190s, p. «3.
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Th.- w,,f,.r of ( ;,vat H.-ur lakr is li«ht l.li..>l, in rolour an.l s., ,.|,..,rnuispaivnt tha H.rlu.r.lx.n .taf.-s a whit., ra^ .In.,.,. I ,„,,«.was yisil.l,. until it n-nrhvii a .l.pih ..f <»0 f.'.'t
'

<v form. al..t.,£ th.' sIh.ivs of th.- lak.' an.l in ll... Lavs ,..,rlv in ()<..

,

vi t.r Vu h „ n'
'';7'^"'- f''.'l";'"ly r.-n: ins .,,„.„ thr..uKli..ut

until th.' .ml of Jwlv.
naviitatn.n in th.' main l....ly ..f th.' I

Olhir Liinji l.dkdf.

Other h'.k.'s larKc <n..nKh t.. !.,• „f .•..nsi,l,.,„l,|.'
n.>t !ar^r,. ...hmjkI. ,„ l„. ,.]ass.',| with th.' «r.'Mt lak.'<
A.vini.r an.! ( lint..n-C..h|,'n lak.'s, an.l la.' la M',

ini|).)rtanci' thoi

ar.', lake Ma.k

oth.r by a narrow strait, kn..\v,• •,' "•"'"" siraif, Km.wn as flu' .Ha t of ij,,- San.l I, ill Tl,<•<- "t-.H', h'n^th ,s sai.l t.. I,., alu.ut 100 n.il.'s an.l 1
.' « 't,' vi.ltl

< nunxn.iis. ]l„th shor.'s ar.' pra.ti.'allv .l.'voi.l of tinih.r for tlak.'s ar.' 1... h s.tuat.'.l within th. limits of ih.' Harr.'n Ian.."
La.' la .Martr.' n.,rth\v.'st .,f (ir.'at Slav.' lake i> als„ „n,''of th.' U

s,'hl..m .'x.'.'.'.ls 10 f,.. ; in ,|.'pth at low wat 'r.

"

ir>

ill

if

vt'r\- shallow a

AGUICILTIKK.

Th.. .livish.n .,f th.' wholo liasin of Ma.k.'n/.i,. rivr int.. thn.' ervsioKra,,hi,' i.rovHU'.'s, namely, th.' Laur.'nfian ,,latoa. on th ' ea'h.
(

or,lill,'ra o„ th,' west, an.l h.-tw.'.'n them th.- (ir.'at ("it • nhUmak.'s.t possible to .l.'limit th,- ,,o..sibl.' aKrieultural por ion of tt basfnim that which is impossible of cultivation.

wholJ'h.. 'in'""''"/'"'! ^'i''''**'''"
P;""''"" ''•'^"•'' f"""^ ='•"'"• "u.-fifth of tl

^^^^^ average frnperatur,', is n.,t generally suitable for agricl'itur
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aKriinltiiral lamN. Kx.'rpt in a f.w lorai.t,., ^^Urn an.a> of .lav lando.rur or Wh.r.. deposits uf alll.VM.m have aeeuniulated no irop. of ai.v k d.e at present lie.nK raised Within ihe limit> of this porl.nn nf lt„ I,.,- ,

Ml. h loeahtle- are ( h.pewvan and lort Smith uhere exi ellent .,..,- f
Harden vejcetahl-s and
howi'Ver, are so el

^oriif hards uiain
lo|,
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PhI'Ki

In the Cor.lilleran portion of the l.asi, jv a verv Miiall prup,„t„,n
.•••..I .e eonsidere, to have any auriiultural pos-ihiliti. ., and .In- L e ,n , .o le Miain va leys sue, as th. I'ea.e ami A.hal.a-ka and .,. ,t„. !„«,.I)ram'liis along these \ alleys.

Tl|i<ireat Central plain of the Maek. ,,zie l,a-,n ,- pii'-enuM.ntlv
IIMt l-itinn of Ihe l.asn, best adapted to agru uitural pursuit- (Plate VI iIhis p„ri.im of the ha-m eonstilul.s ahout oiw-half of the who!,. I.a-,n'.1. mus m.t he assumed that .he whole of it i> oeeupied l,v lultiv.d.l :

and. No far as our ineomplete knowle.lKe of the eountrv will allow u-

•ulliv'.Tion'-f'V.'' I'^'''.''"'
" ""'•

'"T"'''
"'=" ""• ""••"'<•>.• i.rni. to sslu.h

r . S e I
.

.'"' '':'"'"'"> "'•'"'''' '-' •' l'"«" «ay is the line formed l,v<.r.at Ma\e lake, Maekenzie river to the mouth of |,iard river, and I i anl

oV'dei're,.s north.'"'"*''''''''
''''''' '' "'''""''•"""'> •''""« <'"• I'"" -I' lathud.-

Northward (jf this line exeellent en.ps of garden vegelahir- ,|>h,... \ ,an Imrley have been raised along the valley of the Mai ken/.i.. at Wri-levand Norman, and even as far north as (i.,„d Hope on .he edge o th'Aret.e eirele. Nm.lar erops might he grown in favoural.le |o.,.|i,i,.. i„h • eountrv luiek from th,. river. In general, however, .. mav !» said thhe greater part of thi.s portion of the l,,isin inland from the s.reanmade up of spruee muskegs with little or no .Irainag.' and a pern,' . .
, rfrost only a few .nehes hem-ath the surfaee, whi. h ^..uid makV uZnlimpossible.

siden..!
'^ '^

I

' '""'^'^•«-' ;'V"'P;tl>l«' <
' .hainage. ami eanm.t he eon-Mdered as poss.hl,. agrieultural land. How gnat a i.art of this 'm) 000square mdes ,.s ,o he eonsi.lere.l unsui.al.le it is i„.p„ss,h|.. „ s^ '

It IS no (ioul.t large. The lavst part of it is helieved to I.e that po'r. oiinm.'.liately a.ljo.ning the I'eaee river and its trihutaries, espeei llv S, k"river and referred to generally as the I'eaee Kiver eountiv
' '

Within till - • -limits V
fi. . ,1, ,-,.

-;•'•"•' '<iv<r country it has i)een .stiniated
t a here are areas totalling in all .M.n.e iO.O(M),()(H. aeres of pr.',irie o

a?i :' ,r 7'ir'""'''- ""-i^'"''''
"""^ "^ veg,.,al,les and har.'lv g aican he s„eee,ssful y grown. 1 he remainder of tlu- eountrv is more' h, avilvwooded with poplai;, spruee, or ja.k pirn-, and although th,'. soil and eli, a icomiit.ons are similar to tho.se whieh obtain in the prairie portions iw 1

";';;:'!
.'-ri,.';:

•""•' •''*'•"' •" '•'-" -"•' ""^^i' '<-'«..• i,..f!,re it is ake
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...... .1..,,. ,„.. ^.^Il;;,;':,:;;;^ t£, ^;::,rv:;r'^.:;;rti

" ''';: r/n *^^:?r". 'V'l-"i:?"^-
-

'rn:!ini;';4e

1)(' much slow
tal)lf.s and tlic lianlicr grains inst ms in tlwr iV7"""":° "','' '".""">' vcki-

::; S;;;:; ,,:;:,;;r,.= ^sts'? •"•''""-?
;m ..x.rll..nt ran>jc for horses », I , . V. iV ,,

'^'''" ^''-'^'^'^^ '"^'kinp

'•"'>?.• of th.. w.mmI h, ff' hn't , 1
"''funally forme.l a part <.f tl.r

'CCSS-

CLIMATE.

latitS'L H- ,l;:r:;'!;i^^:;^;i-::f ^l^y
-.-.is .....r ahout .7 ,i..«re..s of

' ' ' '•..«'..'
.?"i:"u:»::i,.;ii:,i:i's;;;l^,;'^j'^.!;;,:;ir

'^'^a

?!«SS'H51!T5?"^Sfj^ <-.c;^>h>;+^:- VvtS;
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Precipitation is fairly uniform throughout the wh..l<. I..,.in .,,. i
•

ssr
'" """"•"- " <'- --^: ".!;... «';:;:;lli;:,t;;:;;::"::

iHT.iisi- ,.f th,. |m,l,,.li„n „t ,i„. („r,4.
' '" '""'"

lernpcratun.s .hirinp th,. day. even as far north a^ th,. ,l,.lt.. „f ,U.

mpenuun. n-.n.iy a>,.,v.. .„, ,|,.„.,.„.. r., „„i „,,„,„ „, „„.•
s.,uth,.rn ,,o.tio,.
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of the basin it is liable to deMend bel„w the freezing point at any time ofyear. DunnR the winter the lowest temperature^ o.^nir in the n.nhJanuary, when the thermometer oeeasionallv drops- in the sou hern narthe hasm to 45 degrees below zero and in the northern par^to 00 dir

For the purpose of eomparing the climate in different parts of the i)a-the following ab es of temperatures for the v.>ar, at a few widely s naralpoints, are submittec
. Those f<,r Athabaska, P^aee Riyer Wing fJ

Mean Daily Maximum.

Month.

.January. .

fcbruary..
.Manh
-April

.May
.lano

.July

Au)(ust
Sopteinber
< ><-t()ber, .

.

Xov-eniber
Ueccmber.

Yoar. .

.

.-Vthabaska.

8-7
28-3
.32-5

61-7
65-6
76"
68-5
69.

6

62 5
51 1

.36-

«

28-7

48 4

Peaci^

River
Crc-isini?.

29
24 2
34-7
52 5
700
75-4
71-6
72-

1

63-9
49.

8

32-7
19 7

47.

5

Fond
(lu

Lac.

-16.

2

- 34
75

.32.

9

50.

3

66.

9

66.

5

38-8
25.

5

5-5

Resolution.

30.

3

53.

7

66-8
63 6
66.

3

57-2
,38.

8

21.
- 06

Simpson. Good Ho

-16 2
- 9-2

12.

8

41-2
52.

6

69.

3

69 4
65
56.

8

290
54

- 73

30-7

Mean Daily Minimum.

Month. .Athabaska.
Peace
River

Crossing.

Fond
du
Lac.

Resolution. Simpson. Good Hop

Jaiiuary

Kebruari*
- 97
36

- 10
27.7

,34

42.

8

43
468
31.

3

26 4
17.

9

5 3

-18 3
- 2 1

- 38
27
,35.7

44
445
45 4
,32.

8

25.

4

13.

4

- 15

-33.

2

-20 8
-18.

1

11.

29.

7

46.

5

47.

-.33 5
-.33.5
-17-4
178
35.

2

45 3
45.7
44.

1

34.7
19 2

- 87
-201

11-7

,30

46 6
45 7

49.

6

.39 9
29 9
128

-14 1

.March

.\pril

May. .

June
July
Augu.it
September
October

28-9
12-7

- 28
November

.

n< .ember

22.3
1 20.

2

1

10.

7

=^^ 7==€v?I



time of the
<' month of
lorn part of
CO degrees

•f the Iw.sin,

y separated
<>*inK, Fond
inpson an(i

Good Hope.

Good Hope.

45

Extreme Maximum.

JiUiuury.

.

February .

.

Marrh
April
May
June
July
August
September
October. .

.

November
I>eeeml)er.

Year. .

,

-Montli.

Month.

39
45
55
05
sr
m
8.3

SI

81
75
51
52

as

1
.',:! 12

! 4t 10
57 2fi

64 51
89 «7
9.i 90
88 79
88
82
68 64
49 .16

49 18

9.{

1

5
140

,.

.

390
1 54 600
i

770 66
1 880 800

770 79-5

i

79-5 78
78 710
550 4U U
.TOO 23
16 130

88 800

24
48
hi\

H()

s:;

34
21

- 6

Extreme Minimum.

January.
February .

.

March
April
May
June
July
.\UKUSt
September
October .

November
December.

Year. ,

.

.Vthuba.ska.
Peace
Kiver

(
'nx-winjc.

Fond
du
Lac.

-47
-34
-28
21

22
25
.30

29
18

8
- 3

-30

-53
-.33

-.30

17

26
29
.34

29
17

8
- 6
-.37

-51
-34
-37
-13
18
31
37

Resoiution.

-53

15
-11
-20

-51

-13
120
340
.32 5
,350
25
130

- 80
-32

Simp.ion. kiood Hci|k'.

-51
-50-5
-500
50
27
27
31 5
27
23
30

-29
-48U

-62
-46
-47
-20

14

29
39
23
12

_ )>

-47
-5«

-51

Monthly Mean.

January
5 February
I March

I
April

I
May

I June

I July

J August

I September
October
November
December

Year

57048—4

Athabaaka.
FVace
Kiver

(
'roM.-<ing.

Fond
du
Lac.

1
I{esolution. .Simpson. iGood Hope

- 05
IB
15-8
,39-7

49-8
59-8

558
58 2
46-9
.38-8

27-3
17

.35-3

lit
15 5
39-8
52 9
59-7
581
58-8

48 4

.37 6
23-

1

91

-24-7
-121
- 5-3
22
40
5t>-7

57

33-9

33 9
19'

1

14

210
41-9
,56-7

54 7

580
48-6
.34 4
16-9

- 7 4

' -24-8 -35-7
-21-4 -26-

1

]

- 2-3 - 7-6
29-5 19 5

1 43 9 37-2
1 57 3 56 6

57-6 59-6
54-5 49 2
45 7 37 H
24 1 12 .!

- 1-7 -15-9
-13 7 -24-3

13-6

^?^BffK^^??SS??T^r"^?!Sf
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The freozing an(i breaking up cf the rivrs an,l lak.'s an- ovcnts inmately ,-onnr<-t..( with th.- dimat.. and, thrrofcro of intm-st inconnexion. In a 1 th. rivers „f tlu. Ma-'kcnzie basin naviRaU, n i" intrupted by .|„ft ht ,n tho autumn somo time befon- th,. act ml cS
dav .'.n rT.'"'; "l''

'" ^^-^^J'/i^K "" '•«•<<- .•ontinu,. to run for s, vodays after the breaking up of the rivers

(ml of Apr. and lee may be expert..! to run in these streams anv tir

Wmtr"'
' *"'""' **"'"'^'' '• "'"'' '" "^ '='»•• -^ *»'" '^'i'l""'

Lianl river is a week or ten days later in breaking up in the spri,

ZL\"\t"\"
'"'•'";' ,^^h<'ni<-o begins to .Irift in the autumn Therom the Maekenzie b<.low the mouth of the Liard is disrupted in sprihrough he influence of the I.iard rivr. but it is usuallv from twotlm-e weeks l^.fore the break reaches the hea.l of the delta of he MaekenziThe Mackenzie above the mouth of the Lianl generallv remains sol d fa week or ten days after the ice bivaks up below that point

Ice remains in Athabaska lak." until about the middle of June

lake until somewhat later. In the autumn, ice begins to form in the b,ami shelteivd parts of the great lakes early in CMober/ it ^n a conof storms the mam bodi,>s of the- lakes remain open for se -eral w".k af

"

The smal inland lakes and muskegs are frozen by the end of Oct, ,in the southern par, >f the basin and about a month earlier in the north.Tpart There IS a <liff..rence, also, of about a month, betwe.'n the sou heand the northen. .arts of th.. basin, in the disapp..aran..e of he wintsnow in the spring ..nd the breaking up of the ic.. in he streams

FAUNA.

Because of its^ wide range in latitude and the diversitv of its toixgraphic feaurcs the basin of Mackenzi,. river contains a great var"eof^game and fur-beanng animals and birds, besides s,.veral species of f^.o

Moose (.4/ff.s amcicanus) are found throughout th,. whole r,.gionorthward to the mouth of the river and .eastward to the limit of re

'

They are, however, more num..r<.us in the central and mountain portionof the r^ion than in the rocky Laurentian plateau to the east.

se.sonsTth"'"""
''''y^'' Ui'nurifer arcticus) in, abundant at diff,>renseasons of the year in different parts of the eastern border of the b'lsin

Thev a"ret"
j"*'-'-™ ^^°""''- ""^ the foreste.l country bord..ri;g hemThe> are in th.. mam migratory in their habits and travel southward t.th.. shelter of he woo.ls in the autumn an.l north again in the early .sp ng\V,.odland ..anbou 1{. caribou) aiv not abundant anvwh..r.. and t e?range extends northward only to about latitu.le 62 degrees, but he moum icaribou (K. canbou montauus) are found in the Rockies and in ho Mackenmountains as far north as (Jravel river.

->'ac,kenzi<

?;inl
^ occur throu rhont the Cordilleran region, Ovis dalli, however

?he h^elT fll'*
"^ Mackenzie mountains, Oris stonei to the Rockies aboutthe h..ad of the Liard river, and Oris canadensis to the south of this

ij'^ijitamsja^.
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Mnuntain goat Uheamnof! nw„ta,ui.s) rang.. tlin.uL'hont fl„. U i
mountain. an.l are .aid ,o ,... found aiso in'th.. .^.t&Sl^f '^i;..|:;;:^-

xMuskox ((Mbos moi,chatu.s) are confined to ti.e l.arren nmmuU «,wl

...e N^il":^;;;ei:;;^e;^ii^„fr;v:i;iii;'^,^^^^^
.ri

-^

r„if
""'* ''""'-""''^)- --'-1 ^/^'""^'-). and skunk (MS,i!::Zi:

One of the most important animals in the region is the r-il)bit If^nn^umencanu., for not only do the natives depend t a v'r .1 ^teni

;::;.' tor s;;s.;^^
^"" ''-" ^'^'''- ^^-^ ^^'^^ -"^'"S anir s.:^;;:

Mosi of the migratory game birds of eeonomie importance in Xortl.America fn.quent the basin of Ma.'kenzie river during th s' mmer monAs soon as sprmg commences millions of .lucks an.l ge,.s,/o Tu'i h kin^^^^^

hpruce grouse, ruffed grouse, sharp tailed grous,. and DtirmiL'.nremain in the n-gion throughout the vear and ar,. foun no e k'abundantly throughout different parts of it.

kind? *"\vl.w'V"."' iT'T i '*"•'; "'*-'"'" "'^"""'' '" f""^' fi-^lx-s <'f variouskinds. \\ hitefish, lake trout, pike, and suck, r ar." found in nearh H
1... lakes an.l streams. CJrayling, pickerel, and gol.l..v h v" a inor

1
m.t..d range. Herring are f.,und in th,. Mackenzi.^ bel.nv tt Lard an Ia e abundant in Gn'at Bear lake. Th,. inconnu ascen.ls M ck.wi nn

sl:;;:: hJke^^^Soi:;;!:;^ '^^ '-^ '-'^^ ->" -^ abunfc^-ro;:^;

57048—4 J

n?IT

I
IPS^^^W HJi .^.
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,i,.JP!''
;•"'> '"''"^"-y' "P"';t hum th.. agricultural oiu- that is just I,,.,d'ul..,K.<i .m th.. s„uth.;m frinK.- of the l.asin, is that ,ie n-nd... t ,fur-l,,.ar.n^r an.mals Virt,.ally th.- whole population, ..xc.! t t h farm•onmun.t.os r..ferr,..l to, an- more or h.s i'nt'r..st«l in the' u, tra U

mie n rVr"' •^.'^"lf'""''"« t'"i' "re situate,! at intervals o S) ,',

'

t , f ^ """" "'T "''"' -"iKinally ..stablish.-d, and are \m m^tain..,!, for the purpose of tradiuR furs with the natives.

..r,. I-u ""V'"''r'
'^'''' "*'•«'*'''* " '^"i"" industrv on Lesser Slave I'llare stil undevlope.l exeept for purelv loeal u^e. Thev ar« howev<..» of the n.ost valuable assets of the reRion. Thou and of vK

ish in rre. t Sl.'.vo ^'"T"
'''^*"?"'*?' '» "'^eh of 500,000 poun.ls „f ,risn ,n (.reat Mave lake, to supply three posts, and from \thahaslv.. I,)Kdv.e states that about 80,000 fish were taken in h^ auVumn ^ l'

,

o supply Fort Chipewyan alone, (ireat Bear lake, thcuK.T. nt ihe fine.s quality of fish of any of the northern lake , S stfl unt"S

TIMBER.

vvlthTl!''
^*>ol«..^asin of Mackenzie river is thickly wooded (Plate VIII

•Vke whieh'f''*'""
"^

f "f
row strip north of the east end of Great s"

hm ' in he ZT "p""' "^
I-'

^''"'"" *^'""""''^' «•"' «»'"<' «reas of pratami in the upper Peace River region. The variety of trees howev,

'

;.,meVf?* r •*
'"''"'^"' ""'•'' '^^'^ "'niferous an,l three .leciduous spednamely banksian pine, tarnarack, white spruce, black spruce Imls rfir, an,l birch, aspen, and balsam poplar. All of th.'se excenti ,^ hbanksmn pine and balsam fir, extend practically to the •limitr,,^^,..,:

region"" u'l" flZ
/'^''""' ''«"^*''''"«)

^^ the only species of pine in thregion. It is found on sandy or gravelly ridges throughout the whol,southern portion of the basin and extends down the vaflev of he VkenzH- to latitude 64= 30', almost to the mouth of Great Bear river

nortluv."?,'l7n''fh^^r'''w
«'««rica««) grows throughout the whole basi.noit nvard to the limit ,.f trees and is found mainly in the muskt^gs It.^^o,n\ is tougher than any other native tree and it is consenuen Iv use,! V;

nXd"*if ^'"^' ^»'- P-P-- '» -hich strength andirin ^ ae'r^uired It, however, ,loes not grow in sufficient size and <,uantitv t,make it comm,.r,-ially important for lumbering.
<l«ianiit% t,

.

Whit,' spruce (Picea alba) is the most important timb,T tree ,)f tl.rregum and practically the only one that can be use.l for building rgu.nl
'ev,.n"ev?I7"''''\ ^'Y''^^'

is northwar,! to the limit of th,>''f',^r,'t /„It e%en extends eastward along th,- vallevs of certain rivers int,) the B-im

,7thetV .^r!,
^'"7 *" ^K '''^"'"\''^' "'"»« '^'-^ l^^""^-^ ""''on ian

nlJ •
'?' '''''"

-V?
^'"" ""'t'' '"* ''*t'tu,le 61 degrees, on the Slav,. ..nd

•allev ofThe M^'r ^^T^^" "^ ''^^ ""•'»'«• Farther' north along he^alIe.^ of the Mackenzie it does not grow as larg,. and there is a lesser

Peel" nfl M..rn'""'''"" 'l^'^'u
^'"^

T-^'^"
''^ '^' hea.l of the del ^ n

1 0,1 and Mackenzie rivers it reaches a diameter of 18 inches an,l a height
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<.f over 100 f<.(.t. liack from the river l.nnks tl„. f.,.,. i i

a.ul ..x.'cpt in a f..w sections of th, mU
'

n ,,.
,,,:-.•:.""""•''

.w hodi.. of eonnnereial sprue., in X 'ill .^s ..
',

.'r'",- r;;;^:
Luurentian plateau to the east has not as a g,.nerirr ,. tl il r •

necessary to produce spruce tin.I.er of comm.' L^ d nen oi
"'

'rhe l;:"t

j^^^nSti^^ur;^ ri;^^"""''
'- ^"" -"- -^"'n.eat';v.s

=.;;oteCit-:;':fK-.ri^tS;i^^^
except for pulpwood. • ^" "'" '"' "'^^'f"'.

Balsam fir (^6,Vs bakamea) is found alo«K the vall.'vs of \tlmlmsk-..

The aspen (Popu/f/s trcmuloides) also extends over th, u-lw . •

Athabaska nvers, and .t ,s one of the principal trees ofYhe IW R.ver

rMnov^'^^' K-'^f"-'"
''"/'^' •/!'") '^ "" ''"portant an.l widespread trc thelante of which is coextensive with the rauKc of the -isn, n uL i

'

IHTfection in the southern part of the has n wh ,e rees 9 i"''!
' '

t<T are common, but it gradually (lec/eas" s in >ize" ,r hS" "'rh^^^^^^^IS of great importance to the natives, who use its bark in tlw' n V J
o( canoes and baskets and its wood for toln^^s, snmvs"ii and handh"(if axes and other tools.

siunvsnots, ana handles

Considering the area of the Mackenzie basin and the f-ict lle.t it i

the wiriw ire i"*^;""
"^ ''" ^"'"'•"'^" ''•"-"•>• 'l'-I'".t.nent, however

: iu.:i^^^;^MLt,iy :7::iiowmnn.;'t:s;ri^"" s'.^ w .t
^^-^

the more deplorable since in that northern regione .,,'';,, i'Tj'
=''

n;Jo.^a„on consequently takes much U>n^'Xn "t^l'Vt^ IZC!.

f»ii".-*^r A^-ru* '<u< ?T^a
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THANSPOHTATION FACILlTIKs.

n.iiinK the la>t .i,„. hun.lr.Ml „n.l thirty years th.- princitvil n.iit,.tho transportation „f M.ppli.s into th,. basin of Ma.'kr io • V m^^^^^a nurnhor of t.m..s, i.ut in .han^inK. th. oi.i roufs h y ",,
, h^ .

, „nl.an.lon...l an.l all of thrm ar.- still us.mI onasionalh
"<"""»'

Ironi th.. time of th.. first ..ntry .,f the fur fra.l.Ts xvithin th.- limit

::^r 1
• ,nri ;::^

":^^;:;.;'earri;?^^^^
or In.l.ans. \\ mt.r trayd also follow..,! thos,. rout,.s

' *"

W h,.n th,. ( ana.lian Parifi,. raihyay Nvas al.out ...nipL.t,,! th,. rout.,th.. north ..ountry ,.hanK,.,i, an,l with !;,|„.ont,.n as a 1it il'utiL
i ,n.a.l was op,.n,.,l up ju-ross th,- h,.iKh, f |an,l north of L. im t. \ha ka ny,-r at Alhahaska. Athal.aska riyvr th,.n In-'am

o
't In „ • i„

risk an.Moss ,lown this riy.ir in s,f,S; ^ a^ ^N 'l ," .."''"^'hpoint tlH.y w,.r,. transhipp..,! to riy,.r stoanurs a .1 1.y th ^'' w;.r,^ami
. istril.ut,.,l to th,. trading: posts, transhipm,.nts f,, h,' unp,;'.rm-r taking pla,.,. at \ ..rn.ilion ,.hut..s an,! for tL l..w..r Marklnzh! lu s/n

ont/to t.^!::- ;;^^}aSs^r;r '^..Jit-./;^- z^z
t'niiiii p;:^"

'"'*"'' ""'' *''"'•' ''"^" ^''•^-'"' an-' i^-ni;r;h;:;J

On ac,.()unt of the larce v,)luinp of tnffir. in f.,n >, r i-

port,.d by th,. Athabaska^Hivo nn. ,. h, fi,! lilw intrT.'''"."
"•'"

Ma,.k,.nzi,. was th,. Athabaska bran,. /..f he (•m'. ,' V A '' T'
which ..s built.fn>n, K,ln,..nt.,n t.,:^til5:.n.S^^"^^^^
This railway, with the Athabaska river north an,! noVthwest ,. t e. n ,to be , he main lin,. of tray.l to the north until the y,.ar <)n hmany settl,.rs for some years previous to that date trav.'li,^,!

,' y -H-ln

up mt,. Aw farminK am! ran,.hinK .listriets of th,. upper P,.a,.,. Hiv f^ Z,
.

At pr,.s,.nt two oth,.r railway lii„.s ..xt.n,! north or north v,.s i, obasin of Mackenzi,. river. One of them, th,. Albert ^"nlr.at Wtways railway. ,s b,.ing built from K.lmonton northwa ,1 by w y „f V'

t^e i. l" T f'T'"'' "•n""."'"^
"* MeMurray, but at the b,in, n .^ f <,he ,.., of ste,.l was sti 1 about <»0 inil,.s fn.m th,. frminns Wh,. 'r

S.^?mS'ofTiil:r"
^^'" ^^"--^ -'" -- ^"-t .-outr;;: u^i

.i..|'w;;ira/br:;n;!;ti^^fe^^^

r;i^;n=St;!:rK^^^^^^

S^u^^whir:i^:;tLr=r;:.r''^^^^

fsn^mmn^m
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Dunvegan, ami British Columbia serves tht; agricultural country in theba.s n of .smoky nver and w,ll no .loubt be extendcl farther e u .

valley of Peace river. ' '""

Tvv<, transcontinental railways, th.. (irand 'j-runk Pacific and the
( anad.an Northern, run thn.ugh tl xtr.-me southwestern ar, .

.Niackenz.e I .ver bas.n between ICdmonton and Vellowhead p.- <s cnl g
[,;;:£""

"'"' '^'''
'

''^•"•'^ =""' l-'''l''li'=« a portion of the' upp.^r .Vtha-

!)uring tl... season of navigation on P.ace liver, which lasts from M-,vUMt.l the end of October. stean...rs make more or less reg ar f . i .Peace H.ver ross.ng .lowns.ream to Vermilion ••hutes, a -listan e ,.f i

oSm'^^;;;;::
'^'"'-

'
'"^^'"'^ ""^"•-"

'- "•"'-• i'-.- ^-ce

,ean^^:rn::^;p.;i!;;;;-irfi:;;i;;s';;;;-

M..v'^'i',',n'

^*""
';''V•'•^""»'•

••'^•>- ^tean.ers make occasi.mal tri,.s, duringMa>, June, o July, downstr..:.,.. to Athabask;i lake or to Fitig/.r 1 nHave nver J h..se steam..rs also ascen.l the Athabaska river to .Ma r' vo atten.l to any tra he that might come ..ither bv the old A h b ,sk\Kiver route or the Alberta and (ireat Waterways railwav. In c ,ex ..iw th these river seamers two small steamers run on Athabaska lake le we,Chipewyan ami Fon.l du La.^ in tl... interest of th." fur tniders w , Vv

t^iW^T Peace:"""'
"" "*^"''"" "•'""'"'" "f ^"'""«^ '« '""'-'•-<' <"- ''"on

Th.. long seri(.s of rapi.ls on Slav., riv.r l)..tw....n Fitzg.'rald and FortSmth pn.s..nts ,..n obstach. to th,. Athabaska an.l P..ac,. Rive s t, 'im ,!h .h pr,.v..nts th..m fn.m continuing any farth..r north, an.l al g., , :
,'

to transh.pp..d by wag.m acr,.ss a n.a.l 1(5 „nl,.s in l.-ngth to st.' a ersat th." northi.rn sid.. of this obstruction. " am. rs

* i'^'?*A\^iil'''
'^"''"' *!"'' '" "" '"">l>^truct..d run of about 1 .'{OO mil..sto I-ort McPh..rs,.n at tl... h,.ad of the .l,.lta of th,. .Ma.-kenz . b w'^ of•Slav., river, ( n-at Slav., lak.., ami Ma..kenzie river, and r..c,. , soum „gshave shown that th,. st..amers that make this run co ,1.1 ..ontinue out theArc K- oc,.an n,.arly 2(K) miles farth.-r through .,ne of tl... easten channelsof he Mack..nz,... fhe steam..rs of the Hudson's Bav CompanvS heNorthern Irad.ng Company mak.. the trip to tl... .L.^ta of tl,. Mack ni^eonce a season but th,.y ar.. run .m no r..gular sch..,lule a...l soldy f,, "he

wX; Th..". 1,'.:T''

'•"•;"^''"!"^- '^"''" 7'"'"' '"V i^ .na.le in about f.Sutiks. J l.,.>e lu ats each make a se,.on,l trip later in the s<.a.son ..ith.'r toNorman ..r (ioo.l Hop,.. This trip, ma,l,. in August, is usual -, ,stof the season, though navigation ...uhl b.. ..xt,.n,l...l into Se ember

if tr..t'^l'"""'
"""" ". '•'""'''"•' (•"• I'='-'""K»''-.^ "" all th,..ie boa .': but

tiavel on the Mack-nzi.- riv,.r they must mak,' th.'ir own arrang..mentsfor transportation up the tributari,.s of the .Mackenzi,.
^

B..si.l,.,s thos,. water r.)ut<.s over which st..am,.rs now run and which

re''in i'*"' ^'T^' "^ "':''
''"'V"'^"

^'""•^^-""^' "f ''>'""» 3,000 nX hereare, ,n the northern s.-etion of th.. basin. navig.Hhie waterways tributary ta

3JI/-* ^ aKm>r ~ _- - . j. ^?IBCS^^!S"^^3
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f n total Irnnt.i of ..v.t ;<,(KK) niilcH of
Mackenzie river whidi hav
(ind lake shore-line.

The whol.; system of waterways is divid.'d naturallv into four secteaeh of wh.cli IS separate, from (he adjoininu one In- rJaturai ohstruc
of falls or heavy rapids whi.h steamers cannot surmount. These seci
are: (1) .Athalmska Hiver section; (2) Peace Hiver .section; Ci) AthahLake section; an. (4) Mackenzi.. Hiver section. These wat. rwlm
aoulate.! below, the distances heing giv.i. in roun.l numlxTs i.ocau*

la.'k of accurate survi'Vs:

Xavigable W'atrrs „f Markuni, liiis,,..

.Mtti kinjic Kivir sciiiim:
.Ma/ki^niic rivcT. Ik^Idw Cironf ^<lrivo liikf
Hi>el river, to mouth o( Wind river.

.

l*<ar river
Shorf-liiH-, Gri-al Hcur lake
I.iHrd riviT
.*»hor<--lini', (iroat .Slavr l«k<-
.*<lavc rivrr, Kort Smith to (ir<al .shivr lake

Total

.^thahankn Ijike sertion:
Slav.! river, Alhabaska hike to Kitjwral.l
Peace nver, Slavo river to Vermilion tails
Shore-line, Athalmska lake
Alhaliai-ka river, Atlinhafka lake to McMurrav
< learwuter river

Total,

I'eaoi' River M'ltion:
I'eaee river. HutUon Hope to Veniiilion fall>

.\thaba.ika Kiver >e( tion:
Athaba.-ka liver, (;rani| rapids to Mi I.,.o(l river
I.»rwr Slave river and lake

Tolal

Total for whole Ma( keniie hasin

l,200ni
280
ttO

1,,')60

440
1 440

lilcn,

•<

20u •

4,B80 "

100 miles.
220 ••

JS60 •'

170 "

80 ••

1,130 "

UOm ilc».

325 mi
115 •

\m.

440 •

7, 100 mi les.

t I r ;Vn ?''''" '^'V'
•'*'*'"" ^"^ '* ''•"P^f' "f "avipihl.. riv.T .•.ml 1of about 440 miles, on which steamers drawing 2 .Vet of water mav run

ilns .section is .separated from the Athahaska Lake .section b'vmil,^ of rapi.s .,n Athahaska river, extending f-om (Irand rapi.i;McMurray, whu-h are navigable with .lifficulty for scows and canoes

^
2''

It 1?';; Ti
»*' )7.™'">" f!'"^ "»'• i^ navigable for st.-amers wa 22-fo..t draft The Wahiskaw riv.T. a tril)utar^' of the Peac.-, in t

se.-t..,n is Slid by McConnell to be navigabl,> f.,r powerful river st. amkn a distance of 1.50 miles, but is not in..lu.l..,l in the table
J his section IS inten upte.l at its upp.T end by he Peace Hiver cany,where th,. river break.s through the Hocky mountains, and is separal

when, there IS a fall in the river of al t 2o feet. This obstru.'tion co.
...ssibly be imi,r..ve.l to su.'h an e.xt.... as to allow st<-am..rs t.. pass fn
th.. P..ace Hiver sect.on into the Athabaska Ltike s.-ction

1 he Athabaska Lak<- section has .",70 miles in length of iiaviualnver, for boats of 2i-f.,ot draft, an.l ,, shun-line on Afhalu.'ka hike

^—ilSt

'£r.S/3
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Hl>out -^'iO •nil';'' in l«n(jth. making a t-.tnl .,f |,|:J() mil,.,, i, j, ^'Darit..!from the Mark..n;(i.. s,.rti..n l.y a mtus of rapi(i« .,i> Sl.-v.. nvcr al.uul
lb mil.'H III li'iiKih. wlur.' thrrr is a t-.tal fall ..f l2.-> f.ct This |,n-,k
III Mavi«ati»)n IS ii.,u ..vrconir l.y a waKm, roa.l ..f lt> niiLs fi.-n. Kitzii.ra'j.l
o Fort himth, l.ut scows an.l li^ht .-raft ar.. usuallv (ak.n .loun throiml,
the rapids l.y niakinp four sh(.rt portages.

The Maekeiizie seeti..n is l.y far the most important of the whoh'
sVHtem, eovenriK as it does about 4.Um mil..s of k,„Avi. river aii.l j.ke
shore-lme, on which a (hpth <.f wafer, raiiKinn fr<.m 2 feet to (i feet mav
I).' found Ihis section emhraces the frtink stream from I'ort Smith
.lown to the Arctic n.ast, a distance of 1,-,(K) miles, over which a depth
o .-, feet "f water can be ,.l,taine.l. This, with the shore-jine of (;reatMave lake, 1 440 mdes in length, and the small part of l'e..| river is the
<mly part of the section that is now bein»j used bv steamers 'ihc
remainder of lh<. navigable waters of the secti(,n are onlv avail.able for
iKht draft steamers ami canm.t be navij!aled bv the deep draft st.amers
that n(.w ply on the porti,m previously mentioned. The l,iard river
IS obstructed <.n its lower part by a strong rapid which, howwer, c.uldbe a,scen(led by p,.werful light draft steam, rs with the aid of a line, making
the navigab e water on thiH stream 440 mih's in length. Creat H.-ar rive,
!K) miles in length al«o has a shalh.w rapid about half-wav up its couis,.
which eoul.l possibly be ascended in the same wav. With this obsfructic.n'
removed or overcome, the whole of (;reat Hear lake, with a .shor.-li fabout 1,300 miles, becomes connected with the Mackenzie svsfeni l»eel
river 18 navigable for shallow draft steamers from the Mackenzicto th.-mouth of Wind river.

The Mackenzie has a nuMiber of other tributaries about wtiieh little
or nothing is known, but which, on exph.rati.m. might prove t.) be navigable
'":,"'''".'" distances. Among these are Little Uuffalo riv.r, Hav river
Willow river, Hare.skin river, Arctic ]{ed river, a i<l some others
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<OM.MERCIAL POSSIHII ITIE.S.

The natural resources of the basin of Mackenzie riv.'r aiv verv varied
lit as yet few commercial enterprises have been undertaken with ;i view'o developing these re.s,,urces. The ..Idest of thes,. ..nterprises is that

a.sso<.,ated with the traffic in furs, but agriculture is now finding a largeplace in the commerce of the region. Transjx.rtation svstenis both bvrailway and steamboat lines, have been .h'velopcd to handh- the pro.luct's

It ! L nrT.'"'
"'^"•':' ''"'•

rr'' V"'
™.'"'">' ^'"'"'"'^ population andhe large area .,f country capable of settlement that is still uno.'cupie.l

here is reason ,, ..eliev.- that then, will have to be soon a considerabl.:

InentT''
'"

'
'"""•'"''f"^"'" f'"'ilitics of the region to met its requirc-

In the southern part of the basin the agricultural industrv olTersprobaby the greatest possibilities, an.l though .he value of th.. Ian. or
mix..,! arming, in the basins of Peac .-in,! Athabaska riv.r... is bec,.nin«
g..n..ralykn.,wn there ,s a larg.. ar... ..f country .orth of this region, as
far as la itude 01 degrees n.,rth, in which agriculture on a conshh-rabl,.

IS more difficult of settlement and th.. v.-triet., „f crops th;it cnn h.'<^i„wn
m..r.. nmite.i, s., that it will only 1... •iff.r th.. m..r.. southern lands are

;:i«aK', *•:—^siaKsa:
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Ihc .ur trade has Im.,.,i ,,,rii d on . .,.ti , ,.m«lv uithii, ,l„. M,u-kr
l:a.sm.sm,...,h..lattrrpartofih...^,Mtee,,thrH..urv,a,,dis'

d^.k^^^^^^^

;•;
'I.- 'M.lustry of til.. ,..Ki..M. rra.lin,. p.. i.^Matt iv L'-r. , n Ithrou(il...ut th.. s..iitli.Tii hall of the 1

•'ii<i..i n, r. aii<l M

f..iiiinuniti.'s. hut in th.' iiorth.'rn lialt

p.)pii ati.m is activ. iy intti. .t.'.l in
its .oiitiiiuaiic.'. 'riic histor • of th.
the .(p<'iati..iis ..f th.'furtra.l.'K, mi. I

at intervals of KH) to 200 miles aloi,
established ami are siijl maintained t

the natives. Tw.i i>iim'i|)al .oiiipani.
the N.)rthern Trulini; Cmipany, di' I

northern half of tjie hasiii, and' in \\ ,

of sinall.'r firms and ii, lividual tra..
su.h as fo.x, beaver, mart.'ii, mink, lyi^
within the r.tfi.)!! and it is eoiisi.lered' to
«f Canada. Of the S'),0(K),0()0 w..rtli off
the basin of Ma.'kenzi,' river is sai.l t, s,.,,,,n n.'.r
J he fur-tra.liiiK h-hl howwer, is now pnttvW.'ll ,,„! i.v the ,.

{rap;:;;;s:!:^^:!;r''
''^^^^^ "-"''^^'''

In the mineral indu try viy littl • has been do,,.' exeept in th,w.'stern portions of tl,' basin wlii.'h lie outsi.le th.' seope of H.i r.'name y m th.' p ..,...,• «old fiel.ls ..f
(
•assi.'u ami ( )m..ni,a. Some p

'.s
•

..r oi and Ra.s ha^' b.'en .lone alo..« th.- valh'v of Athabaska iver a in'.'ently .,n th.' i'.a.',' ami str.mR flows of ^as an.l some . 1 hav. b

..n (am,..! .m to a v.'ry hmit.'.l .'xt.'ut in th.' ..Mith.'ast.'in p..rti.,nh.| basin, and in th.- southw.'stern portion, ^ 1 r,..!,- hav.' b.. ., , 1 a ..in the ,a^.' of eoal and some coal fiehl.-, loeate.l
lu appre,'i.-,te the po.ssibiliti.-s, how,'v,'r, from a mining point of vi,',IS n,.,.,'ssary to look at t... K.'olo^.i.'al map. Fn-Cambrian ro,'ks o."u

1.' .ast.'rn portion of th,. basin an.l .l,.posits of iron, .-opper, nickel ami .oian. re..ord,'.i in th,.,, ,n ,.,.rt«in localiti,.s. Th,. n . un ain,nis w s^
,.se.' .on ,.s ma.l,' u,, mainly of .se.limentary nu'ks an.l wit 1 exc,',o h,' ,.str..me west,.,-,, part has not th.. i-ossibilhus in in.'tal i.. mi, ,,,of h,. l'r,.-( ambnan ajva. Coal, houvvr, o,',',.,s at a ,„„,, onand .salt an,l gypsum at oth,'rs,an,l placr koI.I ,s n-p.-rt,', i . ,, .

'ams In th,- (ir.'at IVntral ph,in tl„. non-m.-talli,' min.'r N .
.
d t, KypM.m o.l an,| ^as, are known to o.','„r, as w,'ll as the mVf 1

r. n,'ra s |,.a,l ami nnc Of th,'s,', th,- ,.vi.l,.n,',. se..ms io sh,.w h t ,:, •

o i. a .. ^a.- will probably l„. th,' most important, sin.',, the pn's.',.,:;' .a ast s ,e,',ml,.,| in .s,.epaps, at ,nt,.rvaN. from ,.,„. .-n, of the basi

, f 1 V ;
'^"" '",'"' "*'• """ ''='^ ''<••" '»•"'• " '>"t.TmiiH. th,' V 1.

lei,.,•,.;." '"""'h' •"'••"••'"T
""•"i'"-l' '"Hi all that is knownthe hrief efeien... in the ivports of ..xplore.s or trav,.ll,-rs

lo th,. ,.rosp,.ct..r, tli,.r,.fore. first ,.f all. ami lat,.r t'h,. minii.K fn-mthe basin of .Ma,keni!ie ,,ver affords a va«t fi-l,! of .,..!,...,,.- i .

" '^. I'
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The food |,;hes of tl' -tre;,;,;a„dKn';d' lakes' ri'ile'Mack. n/i,. I,,.,.,
ar.' another asset that ,,11 l„ „tili,e,l when n.etho.ls of i.-ui „ ,an. miprovcl. At prcnt th. (ishenes of la.- la hiche .„, ',1 .! s veike aiv the „„h ones that have I n develope.l ,o meet more llu, heoc-ai ,le...aii.|.. Whi.etish from the., lakes are now sh,p,„

| , „thr„u,t,out western ( ana.h. I.ec is., of the lailwav lis Jii L .' X;lh.-nior,.northenHakes,howev, Vthal.aska, « Ilea. Slave i,,| ,..,,. J.'

wni.
,
are as >e not hUU,.,:1 ex. epf |,y the In.liaMs an,l the few uhil,p.M.ple who reM.le on the ore, of ,l,c>e |ak, s. A hshmj in u,, v f...me nia«mtu.|.. will no ,|oul.t I.e .h.velope.l on the>c hike, .ad aim ,1

tut I i'":!;'r
1 '" rr '"

[""'""r
'"' '^--i—="i-" "... ai 0,^ .i

«
' ,

;

W ,e o ; en T "'l'""
"';'^'^"^"f "'" ''-» "f '

'""a.la. for the collwall IS of tin M. northern lakes mve a firmness and flavour to thefiOi whielean not he excelled Ky the ti-h of more soutlaril lakes
'" ''

l..nnl.ennK "s not an in- ...try in tii- Mackeii/ie l.asin that has or can

1
.1

ih. coast. 11... ino>t important free in the district i- the s„n,cewhich Krow, 10 a fairly Rood size in manv of the riv.r vallevs

of fn-.f. I
,"";'' '''"•' "f '•^' f''''' •'" "PI"-- f--'" ''•'Vinp a sheer dropof 10., f..et and

,
he lower one -!(i feet. IJeaver river, which Hows i„ ,Mackenzie immediately helow the outlet of (ire.... m..,. ".h- ..'.„

in a .iirect tall over the same es,arpm..nt. and the two next stn'an..: iii.rT'h'
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Yell(.wknif«. river iiiid Trout river, are also sai.I to fall in the same iover the same escarpment. Water-pow.T could be developed on a numof other streams, but a sufhc.ent number have been mentioned to sithat there is much available water-power to meet the requirementsan> mining, lumb.ring, or other industries ;hat might spring up in

INHABITANTS.

The white people of the Mackenzie basin are few in number inorth of Peace river and Athabaska lake consist chieHv of the famiof the fur traders and the missionaries of the Protesfant and \hmtathohc churches. These reside at the small posts (Plate I\\ andwh,.-h are scattered at intervals of 100 to 200 miles along tlH- Valleys
Slave, Liard and Mackenzie rivers, and their total numb.'r is v.-rv sm,A considerable number of white settlers, however, have within the Ihve years entered the southwestern part of the Mackenzie basin and takup homesteatis in the upper part of Athabaska River basin, the basinsmoky river, and other neighbouring parts of Peace river. The buildiof several lines of railway into these regions has been the cause of tlarge influx cf people.

,lifT„J.^r ?''*r''''M'u
*'"" '*''^'^." '"''"^^ Ksquimo, and Indians of thidifferent stocks, Athapascan, Cree, and a few Iroquois.

I he P.squimo are confined to a belt along the Arctic coast but t

«f ^Z\ Iroquois consist of a few families living about the headwate

of ttfuf/'ders!'''"''
"'"'' "'--"-*^ «f '-"tm- and voyaged

Crees occupy the greater part of the basin of Ath.-.baska river aithe region between that stream and the Peace.

(

,,Tho remainder of the Mackenzie basin is occupied by various tribof the Athapascan family, comprising in that region about 6,000 to 7 0(individuals. These tribesare situated asfollows:Chipewyans in theregk

i;?k, /n T- "^
^'''^''Y^^ ^^^^' Caribou-eaters north of Athabfsake, Yellowknives east of Great Slave lake, Dogribs north of Great Sla^ake, Hares north of Great Bear lake, Beavers in the upp.T pa t of Pea

e.a"'^ueT.We t''7" T«'
^''^'^ i"the valley of the Mackenzie fro(.leat Mave lake to Great Bear rive

, Loucheux in the basin of Peel rive
:n>( Nkaiiins, Kask;.s, ^ahannls, and other mountain tribes in the Rock
jind Mackenzie mountains. These and the other native tribes live bhunting and trapping and very much in the same manner as thev dibefon; the advent of the white people. They have, however, all becom

it;^: T^:th.;;i::lhurch:''"-^"*^
'•'""'• ^' ''^' '''-^' "^ '^"'^•-^' -^

GENERAL GEOLOGY.

SIMMARV.

The Mackenzie basin is underlain in part l)v rocks of Pn'-Cambriiiage. fornnng the western edge of the great ( 'anadian Shield, but to a nu cgreater ..xtent by .sediments of later deposition. The sediments hav!

' -r^it KB*.
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lt7i .^'•V''"'"
''llf"™"""" '">'l; ^-^^'^ i" the m.Hintain.-, ,.n the western

•
*^''^* "/ ^^' '"'•*'"' '''-^Plity oidy a few minor clevation.-

I he I re-Cambrian rocks lie east of a line following Slave river .•ui.lthe north arm of (ireat Slave lake and ..xtending nortlnv'st to (Ire ,1
lake. 1 he greater part of th," Pre-C'ambrian area is underlain I.v granites

^
and gneis.ses. Small areas of older, highly metamorphose.l n.ck e

I
f-.un.

,
such as quartzde. slate, an.l sericite and chlorite'schists; t Ine ealso later sandstones that have been intrud,.! by basic ign.ous n.cks

I he wule >;tretclu.s of gran.te an.l gneiss ofF-T littl.. attra.lion to . h,. prosl
IH-ctor, but th<. older, much altere.l rocks an<l the later basi,- dvkcs s INand flows may carry metallic mirn'rals i:> commercial .luantilies ' '

Ihe .sedm,ents lying t,. the west of the Pre-Cambrian are.-, 1 ..nsist ofhmestones an. sha es of Dev.mian ag.., and shal..s an-l san,lst..,..-s oCretace.,us and lert.ary age dep.,sif.l with a great un,..,nformitv uponthe Pre-( ambnan, but with littl.- unc.nformitv among them.selv.s
'

from lake Athabaska northwar.1 nearly to th.' Arctic c.ast. Th.'\ -treconceided "the south and soutlnvst by Cretaceous rocks, and towar Ishe delta of the Mackenzu> also pa.ss beneat h Cretaceous s.-diments T es,'
ater sedmients also overlie the Devonian rocks in long streteh<.s alonethe Mackenzie above and below Cireat Bear river and are exp .sed to 1 ewest ami north of (Ireat Bear lake. The Devonian rocks are i , gem ralnearly horizontal, l,ut at a number of points have b.>en f.,l.le.l int.fshamHnncinics. '

»«.,fi'^'"'

<^''"''*'»''''""^ st'diments resting upor, the Devonian rocks at thesouth occupy nearly the whole of the valic-vs of Athabaska an.l iVa.'envers and probably extend in a n.,rthw..st dir,.cfi.,n t.. T iar.l riv.V othe .s.,uth they stretch beyond the ar.'a .h-alt with in this port thn.ugAlberta and Saskatch.-wan int.. the Unit..! States. Th.v .•onsist . a.series of .sandstones and shales, and an- nearlv horizontal in attitud.-

Peace rivefs''
'" '""'^ '" •""'''^•^'' '" *^'^' ''"^"'-^ "^ Athab.lLkL and

A few small areas of Tertiary sandstones and clavs are kn..wn The
h-Sf^^Tt'™"*'"" '^•:''P"'^•''^ "" P-'mWna river, a trfbutarv of the Atha-

mouth nlrZTu ""''•' '"""
«r^*-''-t'^V sediments on the Mackenzie at themouth f C.reat Hear river an.l another on Peel river. Thes,> se.limentsare g,.,tly undulating, but do m.t depart much from the horiz.mtal attitudeAs settlement advances northward and transportation lines areconstructed, increased attention is .lirect..,! to the^ossibl.. e n..n cmineral depo.sits of the Mackenzie basin.

n.«.*^""' f""''"
"< ^;«'-'^"hle thickness are found in the Cretaceous sedi-ments and some of thes,; are being mined in the basin of the Athabaska.L^n.e seams also occur in the T.'rtiary beds of Ma.'k..nzie an.l Peel rivrs

yelrs tircome
"'"'"*' " "" '"'"'''* *" '"' "^ ""•^' i'"l«"->='""' f<"' nmny

river^'S7ho'l.V''''T'/r "/-
''["""'"'"^ ^»"*J->' «"' expos.Ml on Athabaska

mll'nt \. v'-r':-^
r.-ta.-eous .syst.n. and investigations have b.rnmade into their possibilities for commcivial apijiW'ation

A gas-bearing horizon in tlie Cretaceous. .,n th.' Athal);.sk» was dis-covered by the Ce.dogical Suiv.-y twenty y.-ars ag... P..r.,l,.um'h b nund in oonngs on P.-ace river, s ...y littl,- of th.- ,-ountrv, lmw,.v.-r. has>et been prospected. • i.uaa



58

Extensive RypMim deposits are found on Peace river in a Doaifavourable for quarrying and for transportation. Gypsum is alsHoon Shive nver ,n the escarpment west of Slave river! and el 'ewhero>M beds have been reported as discovered in bore-holes at MoMur
vaZ- whh'rfrl/'^

^"^* ^r'^
have fumlshed that part of the Macke,\alle> with Its salt supply for many decades.

Some clays of good grade arc found on the .\thabaska.

TABLE OF FORMATIONS.

Quafornary

.

|PleMo,-onP .,„d RfTont
JTiii, ,„„,ifi,d ^„,,^

I
j

gravel.

Trrt ii jPnskapon
N'ot subdivided.

. iSandstrmo.
jSandstonc and shale

Mt'sozdir. ^'retaceous.

'

Ppare
River

.\tha-
baska
River.

Edmonton and Wapiti RiveriS.indstone
I pper La Birhe and Sinokyi
.^R'vcr "

i.Shale.
Dunvegan 'Sandstone.

;
Fort St. John jShale

i
{"Paee River 'Sandstone.

I I-oon Kivor '.Shale.
(' I.t)wer I^ Biche Ishalel
I'elicun sandstone

i

jPeliean shale
•lOrand Rapids ' .Sandstone.
( learwater Shiile.
McMurray.. .Sandstone, bituminoi
.Not subdivided 'Sandstone and shale.

Cncunft/rmity.

PaJisozoic !\ot "ubdiviciid
iLiiiiestono and shale.UDUi\ 111. ,1
iLirnestone. dolomitt

'

I

sandstone, and shah

Vncunformity.

Late Pre-('aiiibrian

I'ri'-C'aiiiljrian

Sandstone, limestoi
and basic Hows a
intrusives.

I'ncnnformily.

Granites and gneisses..

Intrusivf Contact,

Early Pre-( 'ambrian
Schists,

stones,
zitcs.

.slaU;s, lirr

an,; quai

s-:^r- •«i>Ta^ff^-3or. >^3^imi 'TIQBW.'HSSE QQZsasp : •^iES?r^mif^?i^ss^:srvSta



59

nKSCRlPTIOX OF KOKMATIONS.

limestone,
(lows and

Pre-<'(imbri(in.

Tho distribution of tl... Pro-Caml.rian rocks „f th,. Ma.k..n7i,. (....in
.

ro.nndos with th,. physioKraphi,. provinn- known as t u n-n i

;
plateau, which occupies a strip alone th.. e.. t...„ ,'"'"P""'"J

UKltfi On the east, the Pre-Cainhrian rocks extend far I.evond tl ol.oundane.s of the region over to Hudson l.av, l.ut on tL v,.
' '^

,, 1under a cover of later stratified rocks. Thi^ conflict «i 1, tlw ,
' '

n,cks runs from M,.thye portage to M„. ^vest en! ?^ A hal -k^ hlk," t ^^down the valley of Slave river to Cireat Slav<. ImU- . f, . ..
'

arm of that lake north-northwe ter v t«' M,'^^^^^^^^^^
lake. North of Creat Bear lake the'.ontac/l ^^ '

n M ."i"). J' •[probably soon passes northwani outsi.ie the waters,e f Mtk '
'

river reaehmg the Arctic coast at Darnh.v Imv
Ala.k.n/ie

The Pre-Ciimbrian rocks of this region luuv not been subdivi.'...! i..such great detad as thc,v have been in the lake .Superior reg on , r ,Ontario and only thre.> difTer..nt sub<livisi„ns hav bee,' rec./gnize,mapped. More detaile.l work will no doubt show the an, .cm, ex

The oldest of the three groups of ro.ks into which the Pre-CambiT,,,ha« been sub.hvuled consists of highly metamorphos.-d s.^hlts 1;,',!" ,'

r«mnant.s. This group includes formations that have been uncer. i Kcorrehited w.th the Keewatin, Huronian, or Crenvi e„ V.t ,er nS",
''

mon'ttrrt^"" '"" '"""''' ''^- ^^'-""'"-^ or gneisses of p;^b;:,,iy

Overlying these two grou; ;> a series of vounger rocks not trrcMtlvdisturbed, consisting of sandstones, conglomerates shMJ,^ Hines , nes n il

th::'t^!!^mb;!-^r^:;/MLs^:^t:m

onejir-;^ rio;:^.^^^^^^^ :-- -^ ^^^uhave, however, been sp reduced in area bv intrusions of .rrmi .'s .,„ I ,v

i'sShL',';',',' ;,!;?„-: '-- »""""> »".ii. '.';;::':.;'?;,;

Geol Surv., Can.. Sum. Hi.,.i
.
\ait_ ;> «!.

D.

- aPT^'V4^flHt^•.ala!!BSla?V«3R«:T''3rat'grv.5L•>«
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The largest of these haiul: is situated on Heaverlodne l)ay "where it

is developed for IC miles alonu the shore and extends hack at least 10 miles

to the north. It eonsists of limestone, (luartzite, slate, and sandstone-.

The limestone is bluish in colour. weutherinK to a rusty hrown, and occurs

only in local patches cut hy pii: 'iss. The quartzite i.s much the most aluiiul-

ant type in the .series. It is white and in places reildish, is very ''^dlv

hrecciated, and in several localities contains considerable hematite."' ;i he

socoiul band on Slate isla...l and the adjacent mainland consists of dark

grey and brown schists, quartzite, and breccia. The third band ocjcurs

near Sand point and runs paiallel to the shore. It consists of beds of

quartzite and schist which form cliffs along the lake shore for about

2 miles.

In the country north of Athabaska lake, rocks of the Tazin series are

described bv ("amsell- as occurring in seven distinct areas along the lazin

and Taltson rivers. These areas are situated along the canoe route winch

follows these two stnnims and are designated as follows: Thliucho Lake

area Thainka Lake area,' Long Reach area, Hill Island Lake area,

Thekulthili Lake area, Kozo Lake area, and Tsu Lake area. They occur

in elongated bantls from G to 28 miles in length. The rocks strike

north or northwest, and consist of schists, quartzites, argiUite^. lime-

stones, and some volcanic rocks, all dii)ping at high angles. All these

rocks are intruded and completely surrounded bv granite or gneiss and

have been highlv metamorphosed thereby. Thej < enerally occupy depres-

sions that form "the water-courses. The band on Hill Island lake, which is

at least 18 miles in length, is from an economic point of view probably the

most important in this region. It consists of narrow, interbedded bands of

limestone, argillite, and mica schist, which stand vertically and strike north

and south. Numerous veins of quartz mineralized by pryite cut the beds;

veins of the interbedded type are also found. Another band on

Thekulthili lake also traversed by quartz veins contains a beil of con-

glomerate which carries pebbles of an older granite.

On Gre .' Slave lake, rocks consisting mostly of schists which have

been classed as Huronian by Robert Bell' occur "around Yellowknife bay

and thence to Gros Cap, including some islands in this part of the lake,

also on islands in the vicinitv of Fort Rae and again at th- head of lake

Marian Rocks which may belong to this series were observed

on the southeast side, to the northeastward of the mouth of Slave

river."

Though all these bands are areally of not great extent, they are much

the most important economically of all the divisions of the Pre-Cambrian

and although no commercial mineral deposits have as yet been found

in this division within the limits of the Mackenzie basin, the rocks of

which they consist have been proved in other parts of Canada and the

United States to contain valuable deposits of gold, silver, and iron ores.

The rocks are frequently traversed by quartz veins which in the band on

Yellowknife river are known to carry free gold. It is advisable, therefore,

for the prospector working in the Pre-Cambrian of this region to pay

particular attention to these rocks, as they are more likely than any other

formation to contain deposits of metallic ores.

' Alcock, F.J , op. cit

' Oeol. Surv., Can . Mem M. p 23.

! c,m\ Surv , r.1.1 .
.>.=.-. HfBt . vo! X!I.

!
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Gramtes and Gnei^y. Granites and Knd.so.s over the greater ivn-t „f

M w.' I

.""*'"""„" '*'^' '^f"<'k''"-^ic- basin. Along t ho c ,, e ou
'

T ; ^'nVt fu
'
'"'"""" ^t'"'!«'-^'<-'^ ""'• <-eat Slave lake ly^ (II.. 1. /in and fa tson nvers, Kranit.'s and ftnei.s.ses " „erunv al.out « ner

v"v 1 kciv U^:t'U"v"'"''"'t 'f^'T' '" "'" ""' "^ '"-- -d H
J^-r';^;i:t;;:L!^„:;:r;:rSe^[aS,s:;s.^^^^^^

exten of the gramtes and gneisses relative to th<. other n! 1^ / .is
:
iOn Athahaska lake TyrrelF describes the rocks of this gro.m t n nsisting of hornblende granites, hiotite granites nuise,, • tr u.W.t . igranitoid gneisses with gahbros and norites 'h v u il H I,

..atec with each otlu-r tn.l although se^;;. jg ^\. '

,. ni 1 "^:;

:;rn.ni:..[t:ri.E'Hn.:'si?"'^ "^ .vi..enee\.hereb, 'tile;";:,;!,,!

t

Alcoek notes a tendency to a northeasterly tn.nd Under the n.iens • „e
'
viS'pii:.^;;;:*"'"'"'""

^""'"" """"^^'"« ^"''j-''-" ^'^ -.." timeX
North of Athabaska lake, in tlu- basin of Talts.)n river the s.uneypes o rocks prevail with the addition of some diorites" n thi n gUmamse 13 notes a trend of the foliation of tlu- gneiss ranging fr m ,o h•'.northwest, coinciding with the trends of the bands of t LtificM ick i^^^^"hich he gneiss i.s intrude.l. The trend here is ref.Tre.l t as a C <ii h n

i'aslc^cLS."
""' ••""f"""'"»^ *" ^''- t-".l "f Pre.c'unb;Ln; rolt'tn

In the Great Slave Lake region and northward to Great B."ir lik..uranites and gneisses constitute a very large proportion .Vthe bed.ock!
BelP as occurring

juni of C^.^ Slave lake'-'giiinii^s^nd .;;:i::;.;;^:as a:;.a':;n:^yf [ouiSlu niinocks to a g,.neral h.-ight of nearly 1,000 f.'et all al,,ng h „o hwest

Ass.Hiated with the granites and gneisses, but possiblv of a 1-iterperiod of intrusion, are bodies of gabbro and nonte^,.., ing , ota v

Ihis whole gnjup of rocks belongs not to one period of intrusion alonemt represents difTerent intrusions. In the main howev..-, the rocks the series of stratified ro.'ks kx^ally known as the Tazin seies and othershat have been re erred to as Keewatin or Huronian. Thev are nc inhemselves mineralized to the extent of forming workable ore-bocies
.ut they are in places believed to have produced mine alizati n n herock.s into which they have been intruded

^laiizauon in tnt

n..rtofr.^'Y'""''"'-?\-'£^'-'r""*"'^*
Pre-Cambrian forni.itions of thisparTofXanada consist chiefly of sandstones associat.-d with basic intrusions

I ^fSfi"',^'!!"';?' P«?' *"^- ^''«"- M«'n f^. P M.

4 f-^^"' '^''^C'™' *^'»"' **"*., Can, .Mem. S4, D .W.

Bell, It«bert, Gcol, Surv., Can., .\nn. Rcpt., vol. -I, p |M \

5704.S—.5

' -rphyries, .syenites, and granites are des.Tibed bv J. M
Mil the ^way from Great Hear lake to (ireat Slave lake,

•A fc -'li.: t^
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itiid Hows. These nicks iire I'f wide (listnlnitioii; they lie t<i the north-

east of Creiit Hear hike, at the east end of (Ireat Slave hike, and north

and south of hike Athahaska; they also cover lar>te areas lyinn to the

cast of the Mackenzie basin.

In the Lake Athahaska district the rocks consist chietly of reddish,

nioderatelv coarse-prained sandstones, l)ecoininK in places fine-jtrained,

thin-bedded, and shaly, and in places passing downward into conglomerate.

These constitute what have been desinnated the Athabaska series.

' " The total area underlain by tliis sandstone formation is very larjje,

extending from Cree lake on the south to .\thabaska lake on the north,

and from Wollaston lake on the east, doubtless to the vicinity of the valley

of Athabaska river on the west, and jierhaps m\ich farther under the

covering of later nx'ks. Cree lake lies largely within the area underlain

by these rocks, and Athabaska lake seems to lie entirely within it, for the

red sandstones coinp<ise many of the islands and more prominent point.s

of its northern shore."

North of Beaverlodge bay on the north shore of lake Atliabaska,

thick-bedded sandstones, arkoses, and conglomerates of the Athahaska

series are found, and interbedded with these is a number of flows of vesicular

and amvgdaloiilal basalt. The series is also intru(h'd by sills and dykes

of diabase. The strata here form an open syndine and have a maximum
dip of 40 degrees. There is a thickness of about 8,8()0 feet.^ Conglomerate

and shaly sandstone exposed at the northeast end of Tazin lake possibly

belong to the same series.'

Concerning the formation as exposed on Great Slave lake, Robert

Hcllsavs:
, , . .

* " The northeastern continuation of the main lake-basm is excavated

out of the older Cambrian or Animikie rocks resting in a long physical

depression or trough in the Archican foundation. These strata iiave a

thickness of over 1,000 feet and they are thrown into gentle anticlines and

synclines, parallel to the axis of the general trough, in which they lie.

They have been deeply eroded along the anticlinal folds and the waters

iu)w filling the depressions form the various long and nearly parallel bays

into which this portion of the lake is divided. These rocks consist partly

of unaltered limestones varying in colour from very light- to dark-grey,

drab, and red, sometimes passing into shales, and partly of sandstones,

mostlv red, coarse conglomerates, and red shales, together with thick

sheets or overflows of greenstone, generally capping the other strata and

presenting long cliffs made up of perpendicular columns or " palisades
"

overlooking the different bays. We could not ascertain whether all these

greenstone eappings belonged to a single extensive overflow or not. Large

exposures of greenstone also occur near the level of the lake, which may
not form part of any general overflow. A few wide greenstone dykes

were seen cutting the nearly horizontal Animikie strata beneath the crown-

ing overflow."

In the narrows soutlieast of Big Caribou island and on the tongue

of land separating McLeod bay from the east bay, there are exposures

of " massive light-grev, blue, or dove-coloured limestones which weathet

' Tvrrell. J. B , Geol. Surv., C«il., Ann. Rept., vol. VIII, p. 18 D.
> Aloock, F. J G«ol Surv , Can , Sum. Kept., 1»I6.

• Cam»ell, CharU*, Geol. Surv., Can., Msm, 84. p. 3«.

*G«oI. Surv , Can .Ami. Urpl., \</i Xil.p. !0S A.
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At J.iincstoiic point, „„ tlif north shoiv „f Di-im. 1>mv •«> ,..;i
'

""it-. ...«,,i»„"i will, S;,-„r',,,',';ii :""", fr ,

"•"""','",

2

Pnlcevzoic (not subtliii(Uil).

A niufje nf niountaiii.s cro^si-s (ircat H.-ir rUv.i. .>* f l •
i

Morthw,.,^ a„,l soutlu.a«t heyon. 7l ! 7^^^ / vUt 'Tw'"; :/'';;'"'^

Kocky and Mackenzie tnountains.

B«-ll, J. M
, Geol. Surv

. (an, Ann Reot vol VII n •>«

B«ll, J. M.. Gful. Slu-v
, Can., Ann. Kept , vol. XII, p. 2iC.

57048—5 i

(limeuts arc exposed in the

>pperm,ne river," Can. Min. Inst, Tran.., vol. XVI

.Av ii.' X t;-."/'!! -r- -'nan —.- ~ \ .s^'n^i r» ii
'^.j.'j—.^ - '
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Devonian

.

In wcstirn {'iiiiada tlio houiulaiy iMtwcon the rrc-f'anibrinn formations

of the Caiiadian Shioltl to the cast and the Pala'ozoif formations of the

prairio provinces ami the Northwest Territories to the west lies approxi-

mately along a line joiniiiK lakes Winnipeg, Athahaska, CJreat Slave,

and Great Hear. Of the Talirozoic systems of rocks lying immediately

to the west of this line, the Devonian is in point of areal extent the most

important. Future investigations may also i)rove it to he the most im-

portant from an economic standpoint.

Insufhcient work has hecn done to determine the exact boundaries

of the Devonian rocks. The eastern border lies appritximatcly along

Slave river and the norih arm of Crcat Slave lake and then swings soim'-

what to the west of the ( liain of lakes and rivers forming the canoe route

between the north arm of (ireat Slave lake and the east end of (ireat

Bear lake. To the south and west the Devonian rocks pass beneath

sediments of Cretaceous age.

The Devonian limestone extends south of the west end of lake

Athabaska and outcrops in long narrow bands in the bottoms of the valleys

of Athabaski. river (Plate X) and its tributaries where these have cut

their way through the overlying Cretaceous. It stretches up the Athabaska

l)eyond KicMurray to a point 2 miles above Crooked rapid. It is exposed

on Fircbag, Muskeg, McKay, and Clearwater rivers and reaches several

miles up Christina river.

On the Athabaska tiic limestone i.s evenly-bedded, greyish in colour,

somewhat argillaceous, and pn.sses in places into calcareous shale. The
strata are in general horizontally disposed, but there are numerous gentle

\indulations.

The boundary between the Cretaceous and the Devonian runs to

the west of the lower Athabaska, swings around the north end of Birch

mountain, extends westward, anil cross^- Peace river above Vermilion

falls. Devonian limestone is exposed in Hay river for a distance of 33

miles above Alexandra falls. The 700 or 800-foot escarpment lying 30

miles north of lake Bistch6 may be composed of Cretaceous rocks.

ICxposures occur on Steepl)ank river, which flows into lake Claire,

and on the lower 2 miles of Mikkwa river, which empties into the Peace

below Vermilion falls. Cream-coloured limestone is brought to the

surface by an anticline between 35 and 40 miles up Mikkwa river. This

is at a point 6 miles above the exposures of Cretaceous shale.

On Peace river Devonian limestones are e ;posed in low cliffs from the

mouth of Mikkwa river to 2 miles above Vermilion falls, and in the

vicinity of the falls have an exposed thickness of 60 feet.' The limestone

at this point is hori.iontal and consists of thick, evenly-strau'^ied, light

greyish or cream-coloured beds, alternating with softer and more aigillaceous

bands. Devonian stn. 'a are also exposed in cliffs 20 to 00 feet high between

Little rapids and Peace point. The rocks c<msist of gypsum' overlain

I)y 10 to 30 feet of fractured and broken dolomite which is succeeded

upward by argillaceous limestone.'

' Mi-Connell. R. O., Geol. Surv . Can., Ann. Kept., vo? ' ,.. «D.
, j ,

' PalanntoloKical evidence rwenlly obtained by EM nindle indicates that thene and other bed* o( gypautu

throughout the basin ot Macltenzie river are of upper Silurian ace.
« Macean. John. Goo!. Surv . Can . Kept . of Pros .

IRT.I-Tn, p R».

Camncll, Charlee. Geol. Surv . Can.. Sum. Kept . IKIU.

.s <E„x*isfiiiBMWtr»« ' a.-yanpt^f. 'A.^^ 'J&Z^ ^7 ltTi_fiB«li)WitJ^^'i-Z- JHIilt
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N,,o«un.« .....ur iK-tw...... Sf.ny inlands :.„,! (anlM,,. islZl Atn.rk
/
m.es helow Kort Smith, a l,rc.....lat...l li,„,.st,.,„. is 'm.,,.., ,.m thf ..as M.,. of tl.,.nv,.rinun,..lia!,-iy»„.iow point Knnuv,. ,n' , ''i:•xposurc. „f 4 f,.H of Kypsu.n ovrlain i.v shalv lim.stnn,. '

J.im.'stonc and sypsum l.rds arc cxju.M.d" in the . Marnnxnt Ivii.L' •.

f..wn„|,.s west of Slav,, rivr. This ,.s,.arpn„.nt runs nor n . d
'

.U,"

s l.)U l(...t hiKh. N„ cxposun's hav<. ben ohsfrvcd on .la.kfish ri^.i-

ilrSpiiui^'is;;'"^
'"""'^ •' """" ^-^ ••""'""" ''^'- •^'- ^'^-

Th.. west arm of (Jrcat Slave hike r.sts on flat-lvinK Devonian lime-
^ ones. Kxposures oe.-ur alon^ the sh.re at u numl.,.r of p. ., ,her puoes numerous angular l.loeks are found that have\. t ,r e 1far. In the viem.ty of Resolution, and „n Mission and Moose i'l. , U
stones in plaee are exposed. Lim, f.ne outcrops at a fe v „laees west o

'

..mouth of J.,ttie JufTal., river, and hi.ddy l.i'tun.inous la , , .

/'j
an.l th.n-hedde, limestones outerop on the shore in the viei of • nepoint ami o„ the islands east of the point. An anti eli . 7 ^ru'' un sobs..rve<J on the shore at (his point. sJven miles s.n.tle

'

of I> u ,i,a flat-topped lull 200 feet high, situated ] miles inla I i e'.n, 1
•

heavy-bedded, .soft, yellow, calcareous san.lston... At Pn'lu1! sonle oflu. exposed lunestom. beds are porous and carrv hitume . 'kx o un, olimestone occur at Sulphur point, hut west of that no ..utcrops "ve beeobserved on the «outh shore , f the lake although anUu' hlocLs ;."

On the north shore of CJreat Slave lake outcrops o.cur between Shue
Moiie

*. found, and on Win.ly point a lii-foot clitT of limestone -md s|,..leext,.n,Is 3 miles in -, ..ortherly .lirecti.m. The northea to i n of Vi n, Kpoint ,s compo.sed of .lolomite givin,^ seepag..s of pe r !^^ .^.^^^^^^^^
c .where ,n th.s report. On the north .ho.r of th.. , eep bav vi g

,'

north of th.s poiM th..re i. a range of hills composed .,fdolomit,. r

shr^uter "';'"'
'\ ""ir

'"''"'•'• ''"^' ••f »'"^ '->• '-i
- n .;. .

."
^ one outcrops at n-arly all i>,mts, <lr.whing eastward into the hike At(.yp.um point and along the southwest shore of the nor 1 rm o the' lakeealcareous sandstone an<l i;re„ace<,us iimestone outer..,. ...t ma v pointsand carry thin .seams of ,yps.m in t!.. be.l.ling (.lan.s ' Th. Im-u Trvbet™ th.. Palaeozoic an.i t),.. Pn-Cambrian Li abou. 2 V;;il.:: eS Jf

n^ Hate XIA), at Alex=.n.lra falls, in the gorg.. b..l.,w th.. falLs, an.l ii,

jrumM.ll,Ch»H«,(;«,l. .surv. <-,ui.. Aim. H.pt .v„ XV d 13S4
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bluffs fjirllicr (liiVMi tin- rivrr. TIk fitllnwiiii: ijiMiloKical sfctinii w;is iih'm

rtiiri'd liy A. I-',. < 'aiiiiTuii:

K.I''

.

Miif*i-ivt'. iin-nureou.-* liiiii'wione iC)

'I'liirk Jim! tliin-tH'<|(|pi| |inii"«tiin«'«, oliiily hiiniN with ftw^iU, » y
titif-^mincil, Kfry, iij

< '>>ralifrri>u^ IjiiM'-tont'. hituniinnu-* Itt

Uril-tiniwri, riii'>liiini-Kr:iitii-(l tiriii->tiH)i> .... 1;;

Hlui-nrc'v •<li!ili' t
Ki'dilish sanil-tiim. ripplc-innrki'l . 7
liluf-iirry, """ft >.li:ilf* .

4"

Mil—»ivi', rt'ti-tirnwn titiH"4ti>tu' . s

Sh:ily limt'^iorn'. tiiiiiiy f(.r*Hil-t IJ

'riiin-lirilfli*'!, liriittii titiirttiitii' :;i

Illuf'-KnH'n, rl;iy --li ilt'^, liniff .»rn' layt-ew with inaii>' fo-t^ilt . . 4j
Miffhiy f<iH«ilifcrf)iiN hiiH'itKm' ., 2t)

Itlui'-uri'i'ii. I liiy -ihHlf IS

l''hiUi;>' siunlstoni', -«hjil>- irty.T' with rii>|ii>- niark^ and winm . . 14

F'w-^ilifrrim* litiif-^tuiic M

l*lui-ltri\v. ilay >lialr iS
Thiii'ltftlili'il. fii^-iMfiToUf linif-tiaif K

hhjr-iiriTM, I lay -huh'-*, lifiii--.rnni' Imri'l- with f'l—il- Itlii

Thin-U'tlih <l iiiiii'^tiini. [ii^^il^ s

IMui'-irri-rn. ( Ia.\' -halr-i 10

SaniUtoni', npplr-Miark-- atul wtirint I;;

Uliji-Knt'n, ila\ «hiilf'. UiiH'^tfUM' haiitii with ftt,Hf"il.i.

,

. 'JO unfroKl,
TIiill-lMMjdiMl liiiii>toii«-, -^haly. arKlilai f.iu-i , "JS

Hlui-Krri'li, . lay -"hair", hutlnin not i'\|iii'U'>|

The strata mi Hay livi r apprar in lia\i' ti slijiht dip up-trtani an
al'iiund (il'cat Slave lakr tlicrc appears to he a sliylit (li|) tn the wes
althdiinh in all cases wlieic tliin-lieddeil rmiestune^ tjiitcnip at watei
level llie (lip is apparently toward the lake. Small local ilotnes with
diameter of KM) to 'iOO feel and with dips seldom exeeetlinn .') di'i{i(>es ai

common.
The followini; note.-- by .\. \'., Cameron on the Devonian formation

exposed in the viiinii\- of (Ireat Slave lake are taken from the Sniiin ai'

I{eport of the (ieological SiM\-ey for 1!)17, which wji"^ puMished since th

report was compiled.

" Loirtr lkii»ii(tii. No distinctly lower Devonian sediments wci
oliserved in the viciidly of the lake shores or on l'( ace river. Kindi
reports slialc> carr\inji: ndddle Devonian fossils siijif!;esti\f of the Illiac

formation, a local lacie.s of the I'ortaue in New \ oik diri'ctly overlyin

the (iypsnm si ries o[i Peace river. An erosional imconfoiinily exists hei

lietween the (iypsiim series ami the overl\iiit: shales, (hi (ireat Shu
lake, however, a thick series of middle I Devonian seiliments are town

lyinn lietween the Simpson shales anil the upper Silurian dolomitic linn

stone. Fossil e\iilence shows that the .'simpsoii shales ale e([uivaleiit t

the Portage formation of New ^'ork.

" Miililh Diriiiiiini. -Middle Devoidan .sedimenl;< exposed on lli

shores of the lake are divided on litholouical and paheontoloyical evidem
into three foriiiations: Slave J'oint limestones, l'res(|n'ile dolomites, an
Pine Point limestones. These may he correlated with I lie >fanitol)a

limestones, Miiinipeuo-aii dolomites, and I'.lm I'oiiit limestones of til

Manitoba section.
" The I'ine I'oint limestones, the lowest menilier of the series, ai

exposed in the vicinity of Hesolution, at I'iiie point on the south shore (



Ih' lak.', aii.i ..,, K..t,s„.»a ,,o,nt ,.„ tl,.. „o,tl, ,|,.„v. Tli.v miv .Ihi,-!...,|,I,..|

I.n, from stn.,.t„ral..vi. .•„.,. apprars to I,.. al.,.,„ l..„ ,"..,
'"'" ^

''•''••

111.. T r..M|iM|,. .Inlunni,,. ..viTlviim ili.. I'ln,- |',„„, ,.,.
.'MK.s...la. I ,VM,u >l.. ,«,„„ an.l ..n .Im- linn" i> n,lV .., . 'i,; 'm;,, 'T.l>.. .„n(h slu.n.. On ,l,c „.,r.l, .1.,.,.. th-v -hu« ,.> t u' i|, ,,:''.,•''

s;;IJ:^;irx,^!:;:r.:;;^^;::::;;:t:;;t,.:r\^

..un;.;Mi;:pi:^;!;i;;:.t:::;ri:g:i;'r::^^

.
a .•..a,s,.|y .Tystall,,,.. p,„„„s an.l ..avvn„.„s .i,.|o,ni.... Thi

'

till' <Ml-l...arm>r hurizoii at I h.. tar >i)riims ,,,1 \,„|.i ,„,„.. -I'l .

n i^ l^--:un';rv:;r;ir\;;":!::;ri;:;;;^
...M..i;,H.,,,,^„n,.,tra,r.vn:a,,.i.j;t;;:;;;i;
an.l al.mu tl,.. lak- >lmr,. iM-tw-.n H...,m. an,| .Murain- p,„nt«

'

Ihis t.,r,„alinn is ,..„„p„.s,.,| „f tl,in-U.,|.i.,|. ni.Mliiiin-urun,..! .ink

"[/'/'"• /Ar,,,,/,,,,. (,,,„., l),.v,„„an M.,linM.aI~ in ,1,,. , „ ,,,,.
.l.vMi...! ...t.. thr..,. tunnali,,,,,: U„y Hivr ln.M.>,,,,,..>, fav R .v, | ,1an.l >nnpM,n >^,al..s Tl... Hay l!iv..r li,n..st,.n,.s an.l si ... ,vial.un.lant .S,„nf,n, ,hsjunrl„ fauna an.l ,nav |... ....nvla ...I , |

.

'

l','"""« f<;rnu.t..,n ..t NVw V..rk, an,| ,1... Snnp hal.-s ,„,•,. ,. | :
l..ss,!.s ..hara.;t,.r,>t,.. „| ,1... l.„,,ai:,. Iurn,ati„n „i X.w V...k

lak,. 1,, ".T'u'T'
'"' •"'' '"" '''''"•''"' '" "'•• ^•''•'"i'v -f <;.vat Slav..

h"i •'.T'l lV"'.T"'/T"'"
"''''' '^ ^" ••''"'"-'"-" i" "" Ifav n.., .r.

. T. II
•'".^"''';''':' I""""" "f '!" vall..v .,f nmial.. tivvr

h.. 1 ay l{iv..r shah's a.v ,.xp.,s,..i in tl.,.' valhv .,f Hav ri'vcr hrN.vv

MM an.l 111 t|, M,||...\ ot lii.avf.r riv..r. Uhi.|.. .'xpuscl im [f iv riv..,- tl,,.,->lu.w as s,.f,, l.ln,sh-«r....n, .lay shah.san.l .arrv .1, n ha ,,| . i l, '

,-

V. -m ,,
•"''''' '" •'XI><'-*<'<1 111 th.- river vajii'v

.1,..!.. .1.1
'•' .''' '"""^'•^'"'^ .liivlly .,v..rli,. tl... s,.fi Ha- Hivr

t:t:^-li!r,r^:;^s:: "•-"""' '"> "™ <"»- --S™
1 h" s..cti.(ii in thf >i.iri{(. .n, Hav riv..r sh.nv^ '>>i i,.,.. . r .1 , ,

th.n.iH.,.i..i har.i, fin..-,ra.^..i, ii.ii,-...,;:,;:..:,i "h,;.:;;:. i;
'.

^,' ;;^.:!;r
.

u. h.r /., f,.,.t ,s ,.x,K,s,.,| ,„ th,. riv..r vall,.v aliov.. th.. fa Is Xull

.
halt. 4/ t..,.t .l,„.k.

1 he pfM-n.c- c,f thi. .haiy n.,.n,i,..r ,n tho l,„».s„ .
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wrif* liii.«i lici'ii till' oMiM' <il' tin' liiriiiiitiiiri of thi' two falls on May rivi-

At the fallt< on Hca\cr river the liini'f^f 'inc?« arc j^itnilar to those at Loui.'

falls on Hay river The shaly (ncfnl ! is here at)seiif and in place of ti

lIplMT fall there is :i lonK series of low c.iscndes from !} to IT) feet luKh."
Horizontal, compact limestone was observed l>y McCotmeli jii

sonth of luk«' Kakisa, hetween Providence and lake Histihrt.

Numerous outcrops occur aloiin Mackenzie river. Hluish shales ai

expos(>d at a numli' r of points between I'roviilence and Simpson. Hoi
mountain and Trout mountain, which lie respectively to the east an
west of the river, may he escarpments formed l>y limestone beds overlyii
the.se blue shales.'

For a few tniles up Ijard river there are no outcropis, but above th;

comes a streti'h of 2") miles in which the river flows between steep baid
2<K) to 4(M) feet hitih, com|)osed of Devunian shales, limestones, and ca
careous sandstone.'^ lyiuK in a nearly li<iri/otital po.sition. l,imc~ton(
form the top of the section. I.iinestoiM is also exposed at points Iti an
24 miles below Foit l.iaril.

Shales outcrop aKnin in a hiKh hill on the ri^iit bank of the .M.'ickeii?.

4 miles below Willow river, and thick-bedded, dark-fjrey limestone is sei

on two islands opfxisite old Fort Wrigley. Fleven nules below old Fo
Wri^ley Devonian shales are exposed, aiul in the "li,ek-by-the-rive
side," which ri.ses with a steep face towards the river to a height of !,.")(

feet, Devonian limestones dip to the west at an anjtle (»f between fit) ,ind 'i

(h'Kiees. Six miles below the "Rock-by-the-river-sidc" horizontal, Hffyi*
shales outcrop, and (i miles farther downstream they ap[)oar again an
recur at intervals for several miles. Ten miles above Bluckwater riv(

the plateau lyinjt 3 or 4 miles ea.st of the Mackenzie and facinn westwan
rises to a height of l.tKM) feet above the i)lain, and in it westerly dippin
Devonian limestones are exposed.

Devonian limestones and shales outcrop again for a few miles belo
the mouth of (ireat Bear river, and Rear mountain, which rises to a heiul

of 1,400 feet just below (ireat JJear river, h- composed of limestoius, ipiart

ites, and shales folded in an anticline. "The lowest beds seen consii

of reddish anil greenish shales, alternating with layers of pink-colourc
gypsum, and cut by nunu'rous veins and .s<'ams of :i white fibrous variet

of the same mineral. The gypsum in parts of the section replaces tl

shales almost altogether, and the layers are separated by men films <

greenish and reddi. h argillaceous material. The ba.se of the gypsiferoi
shales was not .-een, but they are at least .several hundred feet in thicknes
They are overlain by a series of dolomites, (piartzites, and limestone
six to seven hundred feet Miick, and then by the bluish coral-bearing liuK

stones of the Devonian. Somi of the limestone is bituminous and emits
fetid odour when struck. "-

Fifteen miles below (beat B»'ar river Devonian shales are exposed u

the left bank of the Mackenzie, and in the next 2.") miles small .sections <

bluish shale, shaly sandstones, and limestones holding Devonian fossils ai

exposed at intervals. In Roche Carcajou and in the East-mountain-of-th
rapid, Devonian limestone is exposed in anticlinal uplifts an<l the Wes
mountain-of-the-rapid is probably of the same composition. At Beave
tail point, limestones dij) to the west at an angle of 1.") degrees.

I McConnell. R, G
,

'McCoOMll. K Ci
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At tl... Hnmpurt- (1M,.I.. WW), ul.i.h li, ,. f.w luilr. i.l...v, (. |

I1..|M', the rivi r fl..u> f..r .i „i •» uuU's lUrnxmh ., ^^„^J. ")1KI vj.r.ls wi.|,., havjuic
v.rtira wiilU of l)(.\„inaii lini.M..iir an<l -luilr, At ilir upixr .nd ..f r!,r
jC.rKj' th(. •litTs ar.' 12,", f..,-t l„«l,; tl..y i,„-naM. t..u»..|« thv |..w. r ..,,1 |,. a
ti.i)tl.t (,f 2r,( U'vt. -Ihr liin.-t.m.. u.Mlulat.^ al L.w :,,ml.w, hut .,!-,. Hm.m
^t.a. ily 111 t»u- wall.> of th.- .aft.wi a. w. .|,.^r,.,i.l. at !l.v ratr „i al.uut tiftv
!(. to tl... 111! .-. 1m tl... upiMT part .,f th.- .aAui. th.. wall- an- pn. ,pii,„.s
an.l c.i.-.iM ..f linu.stom. thio.inl.uiit. 'Ih.- lim. s(.„,..s aiv K,.n..rallv (!. ,,ml-.r
in ffxtiin- an.i w.^ath. r t.. a iiifln .•ivain c.h.nr. S.,ni.. .,f tl,,. iippi'i \„;U a...
I.|v.ciat...l an.! l.nv.r ,l,.\vi, in il... I,i,i„| ., l..,r)i.. prop.,rti.p.i .,{ ||,.. i.ii.-- .,f
lli.i...kn.lisi>ts..f vaii..us>|)tri.-,.|roial..^. Tlim l...(l- of >halc, att.rni it.-l
to ni..r.. films ii. som,. instaii....H, aiv iiit..istratiti...l «ii|i i|„ lii,H>lu.w an.i
inrnas,. in iM.poitanr.. (nwu'.ls th.- I.a..., This l.an,; ,,f hm.-ton.. ha> a
thi..kn..ss of l>,.tw<.,.n l.-,o ,„,.! 2(Kt f,...t. I'ail wav -lown th-- ..afion. Mulsh
i:r....n shah-s huhUu^ l„.,|s .,f lini.-ton,. at ii.i.rval- app.ar I...!.,,, ..„•
liin..stom. I.aii.!, an.l .rKTrasinj: Kradually in h..iKhl fo, n. tl... I.asal ! an of
tlJ(. walls of ,h. canoa th.. r.-t .,f ih,. wav. Th.. Iriiks h.r.. w.ath.T
ii.lo a st..(.p .sh.p.. I...1.,\N, !,u| ar.. .•n.wii..(l wiih altn..-t \. rtical clitTs aln-vc
I h..s.. shah's at-.. pr...i>..|v >imiliii- to I Ids., found in th.. I.iar.l .>i Mav nv.r
ami iin.l.Tlic a similar hmcston... Th.' fossil ..vi.h.ii... .h-moi.-ti.at'.s that
thi'V occupy the same lioiizoii in tl... |)(.voniaii TlI. • . ••

,
,"• v..limn -.111^. 1 u\> ; IciM' rt.M.m-

l>laiic(' IS som,.\vhat r..|iiaikal.l.. when wc h.ar in min,) thai ih.' mv,, |,„al-
iii.s iiri. -..paratc.l l.y a .listan... ..f five hun.ln.l an.l s.vrnt , n, !• < "i

Thr.... miles h.low Haic In.liaii riv..r, Devonian >halfs m.. ..v,„....,|
.,i,

the ri)fht hank of the Ma..k..n/i.., an.l :. n.ihs fartii.i. .lown, sKae - -Ahi. i.

are ..yi.lently the san... as tho.-.. found at th.. Hamparts. are f.niiMi ,n il-
left bank ou.rlain l.y yellowish lim.st<,ne. 'Tn th.. .wxt tw, i,i\-il.,.
miles ,.r as far as tl... (Jrand Vi.w, I)..v.<nian -hahs ..v..rlain <..•ea^i.:nallv
l.y y<.ll..wish-w..ath..rinn f..ssilif..r..us lim,..-t..n..s are ..xi^.s..! at iiit..rvals ail
Monti. Th.. hff hank ..f tl... liv. r .m this r..a.h is uMiallv h.w an.l sl<,pill^'
l.iit the riKht IS l...ui..le.l f<.r som.. mil. s l,v hit'h liiu'st.-i... .lilTs similar to
those at the Hamparts. At the h.ad .>f I h.' ( lian.l \ i.w th.- .lilTs haw the
nv.jr and hen.l mor." t.. the north." Alon« th.. ( iran.l View .lark ari£illa..e..us
sliah.s, some of which ar.' hitiimii..)us, an.l dark nr-'vish. sai.dv shal..s
.mtcrop at the water's edn... Th<.y evLleiitlv ImIouk I" th.. ^am..' h..i.ii!..ii
as tho.se at the Ramparts.

Fifteen miles l...low the (iran.l Ni.w, l)..v..nian shal...- ..|..-so(.iat...l withsome sand.stone and .shaly lim.st.in.. o.cur in a sin, II plat.au Mtuate.i .some
(listance east .>f the nv..r. Tl... shal.s ..i.. hicluv ,har(i..,l with bitun...n,
an.l display ii r.nl coloration .ui th.' surfa.-.. whi..l. is or..l)al)lv .lu..
t.K.oml.u.sti.m of the bituminous matl.r. Fifte..|. inil.s farth.'r .h.wn.'black.
evenly bedded, highly bituminous Devonian shal.s aii. foun.l. '"I'h..
amimE, when freshly .s..parat.<l. ar.. moist, ned ..n th.- surfa.'.. with an ..ilv
hquid, and burn when thr.)wn int.. th.. fir.., an.l pat.li.'s of re.l shal.'s mark-
ing the sites of f..rmer fir..s, alternate with the .lark vaii..ti..s. Th.' shales
M.e exposed in the right bank for s..nie miles, ..r alin..st as far as old F..rt
( .00(1 H..pe. • H..re th..y disapp..ar. f.n.l ('r..ta......us sedim.-nts ..utcn.i)
-() miles below old Fort (Jood Hoim. and .it .ither piint- low(.r .hcvn.

I-ittle is known about the east and west pxtensi.m of the Dev.mian
i2;stennn the lower part of the .Mack..n/.ie basin. At Willow river a range

' Mc<'onncll, R. C!.. Cwil Surv., Cuu , .^nn Hept . vi.I IV. p I06D.

TI.l-*.«Tk.. ^««Vj>^'.pi-HV»^'W.7>n.T»%.
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of hills appears to the east of the Mackciizio ami runs parallel to it at n
(listanee of al.out 10 miles, erossiiip Bear river at the rapids and exteiulinfi
many miles m a northwest by north direction. Mount Charles on Clrebt
Bear river is aix.iit I,")00 feet liiRli and consists of eon»ih)merates, (luartzites
an., a urcat thickness of ma>?nesian limestone and thin lavers of Rvpsuni
Diounht up in a lartfe anticline. These rocks mav be of Ordovic'ian oi
^.lul•lail ane.' The Devonian
reaches to t!i> south

ystem, however, in spite of this break,
outn shore of (;reat Bear Lake, to tlie line of lakes and

streams between McTavisli bay and the north arm of Creat Slave lak.
at()ne .,r two points, such ;is Mazeiiod and Maiian lakes, and nearlv t.i
this line at other points. Fossils of Devonian age were jMckcd up bv H
Macl-arlane on the west side of Borey lake, but the rock was not found
in situ.- I'ossiliieroiis limestone was .>lso seen bv MacFailane on ,\nderson
river above the mouth of the Lockhart, one of its tributaries, and fossils
that he collected on the Anderson are of Devonian a^e.-^

.\ clifT of Devonian limestone exeee<liii(r ]()() f,.,,t i„ hoi^ht occurs on
(.uU lake east of the :Mackeny.ie dilta.' (lull lak.- is probablv Campbell
lake, or one of the small lakes ne.u- it IvinK Ix'tween the .Mackenzie delta
and the most southerly of the Kskiino Lakes.

The followinsj (lescriDtion bv McConnell summarizes much of our
knowlediri' of the litl

system.

" Throughout tli

divisible litholojtic.aliy

varyiim tl-.i. kiicr-s of shales

lolo)jic;i

.\ra

character of the sediments of the Devonian

thlacuenzie district the Devonian is t£<'nerally
into an ujjpcr and lower limestone, sepanited by a

and shaly limestones, but in some cases lime-
stones occur throughout. The upper division has an .approximate thickness
of ;{0U feet and .-oiisists of a <'ompact, yellowish weathi'rint!; limestone
"<(asional!y aliiu)st wholly compc.s,.,! of cor.als, interst ratified witi
dolomite beds. This limestone

li some
"'Stone IS well expos, d at the falls on Ilav river

and als<i at the Bamparts on the Mackenzie. In both these pla<.'s it is
underlain by several hundred feet of ureenish and bluish shales, alternatinir
with thill limestone be.ls. .\t the " C.raiid View " on the Mackenzi.^ the
sh.ales are hard .and fissile, and are blackened and in places saturated with
petroleum. .\t the " B..ck-by-the-rivr-side," and at other pl.ices wlu'ic
the l>eds are tilted and older rocks exposed, the middle division is underlain
by •_>.(»()() feet or more of fin-yisli limestones and dolomites inteibed(hMi
oiM'asioiiaily with some ipiartzites. No fossils were collected from the
Ower part of this series, and rocks older than the Devonian mav possiblv
bi' represented in it."

The Devonian strata exhibit a remarkable liorizontalitv throiiKhout
the .Mackenzie basin. .Mthounh minor undulations ( Plate X) occur on
the .Mhabaska and its tributaries, and the strat.a around the west end
(Ireat Slave lake and on Hay river appt-ar to dip slijrlitlv to the west
southwest, t'l-re is evidence that the shales expo.scd on j'jay
the B.imp.arts .are of about the same teolocical h(

end of

or
on Hay river and at

...
, ,

neoiogical horizon n.itwitlist.tiuliiiK
the lact that the two points are sep.arated bv a distance of .")70>ni m\H':

' Mfll, J M , C
' Mui'l'lllhllH'.
' M.vk. I II

,

.1. Surv , <!in . Ann. li.'iit . vi,; Xll, p MC.
H

,
On :in .xpi..liii„n ilimn iho I!,-kIiuI:i „r An.|.T».>n river,'

, ., , ,

'"•"""K""nilie«i'<>l.)Ky "f III.' viilify „( Miickcnsii! riv.-i
l.f^ilH fn.in Unit r,-«i,,n, in Ih.. iiiiwurn nl <h,. Srnitli.s,m';in ln»liliilu.n, rliif

»l < hi.viK.i Ariiil. Si-
, Tnins . vol 1. pp lil 111, Ivi'.p

mr Si- . v.,1 Xr.ll.i, J4ii. S,-|it
. Illlli

i>l. Surv
. r.in , Ann Iti-pl . vul IV, p l.i 1)

Kt-nnp-otT. \\i'

> Kin.ll.-, i:

i.Mcfonm-ll,

f'fin. Utf. Sc, \(il. I\', p. ;n).

. with lii{uri>!i and ilcHcriptions nt

1y wilUfk..! Iiy till- hiti- li.ilM-rt

M . A.r.

If (i , (i,.

. £23KF^ -'if: oW?''?3r
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Rtrikinn breaks in this l>„iiz„ntality aiv f(,un.I ami at a nuiulMr „f
l.la.T. !.. M-dmients have l...,..i f„i,l,Ml so tl .t the l.e.ls an- hiuhiv .ill,.!.
Kxamples of this fohhiin aiv seen in th.. mountain ciossinK (;i,-,t l'..-,imvr, in the '• Hoek-hy-the-iiver-side," in the |)lat.au wher.. exainine.!
•lor 4 miles east of the Maekenzie ai a point If) miles al.ove
laekwaer river, in Hearroek. m K,.ehe Canajou. in the Kast-niountain-of-

tlie-rapul. and at lieavertail point.

('nlitciinin.

Sandstones ami shales of Crelae.M.us a^e an of wi.le .liMrihuIioii in
llie southern and northern parts of the re^ri,,,, ,ir..,i,„.,l l.v the Maekeiizi,-

in the southern part they .xt.nd from the Hoekv mountains east to
heyon.l the Athai)a>ka, l.einn exposed for manv niihs'up (l.-arwater river
an. otlH.r tril.utanes from tiie east. Southward thev reaeh l.evoii.l tl,,.
I'.ttli paralh'l oi latitude. Their northern l.oundarv crosses Vthalii^ki
river a litth> alx.ve Firehafr river and i-rosses the I'eaee a >li.,ri distance
above \ermilion falls. Tliey are eut thi.Miirh to the underlviiiK Devonian
lunestoiu'hy Hay riverat a point :W miles ahove .\lexan<ira falls TJi..
(00- to 8(V)-foot escarpment lyinir M) miles north of lake IJistcho niav l.e
(omp(.sed of Cretaceous ro.'ks. Th.' formati.m as expos.'d .>n l.iard riv.r
extends from a |)oiiit a few mihs helow Fort l.iard to manv miles aliove
the mouth of Fort Nelson river. On the Fort Nelson ali.r its trihutarv
the Mkanni ( hi:f river, shales and sandstones occur.

In the northern part of the .Ma.'kenzie l.asin ( ivtaccii- rocks occur
HI loi / stretches aloiifj the river heh.w the mouth of Dahadinni river aloii-r
the upper course of (Ireat Hear riv<M-, and around the we>t an.l north sid,"
ot (.reat Mear lake. Tlw ( •ret;iceous rocks outcrop als., in the .Mackeli/ie
ImIow old lort (Jood Hope aixl ill the basin of Pel river.

On .Vthabask.a riv.r th.' f..||owinit suc.m—-ion of -.•.lim.'M!- ..., iir-:

KtiiimntnM f(irtri:iij.ni.

I.;. Hir li.' >IkiI,-.

i'ciican ...iiHUjorM',

r.'lii-in >li:il.-.

• •rand li:i|iiil. f,,nii.iii,,ii.

( 'lr;irw:«f«T fnrmutinli.
Mi-Miirrav ^.iml-lun.'.

Miutl 1 onlv a
l.ie se.liim'iils are n.'.arly hori/.outal, .lippiiin t,> th.> -,,„. n .,mv a

b'W I.et a mil.., s.) that m .h.s.'.'n.linK th.^ river ,nw tin.ls ea.d. r.irmal'i.ui
.inersinK troiu b.^nciitli tlw overlyiii- oiii' in th.. ,,r,l,r uam...l in th.- tabl..

l.ie .M.-.Murray saiulston.. i> pr..vailiiinlv .ir..n;i.....>us ami i> r.ither
...ars,-j;ra,!ic,l. Larp. portDiis ar.. impreRiiai...l with bitmniii.ius mall.r
,'M:it<. Ml A .-111.! Hi tormina th.. so-.-all.'.! lar sands or bituminous san.t.
',''; '"''"•'.' - exp..seil ah)ni. the Alh;tbaska fnun H..il..r rapi.l t.. I...l.,w

' .liumet river ami aloiiK th.. vaH..ys .,f tributarv Mreaius. It ha- •! thi.'k-
n. -- .,f I 10 t,. ISO f,.,.t. Th.. top of ih.. lormat'i.ui is pla....<l at the ba-.. ,,f
;i i'... of Kr....|i san.lst.,n,. iniin...liat.ly ab..ve whi.h th.' marin.. fauna .,f
l.H.( l..,.irwat..r formation a|.p..ars. It ..onl,.iins lignite seaiii> ami fraKm..nt-
ol loss,! W.M..1 an.l .arms a small invert. .brat.. fr..-hwat..r t-aiiiia, but i;-
' xa.'t a^.' h.'is not b..en establish...!.'

' Mi'I.rarn. V II
,
C.h.I Surv., Can.. Sijiii. li..,,! . I'llli

i!S-"^«Kii^^^nt?
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1 he Clt'iirwattT formation consists of soft grey and black shales a
Rrcy and Rfcen sandston<s and contains sonic hard concretionary lay«
it has a thickness of 275 feet, first appears 5 miles below Grand island"

a

extends down stream above the McMurrav sandstone. It carries a mar
tawna.

The Grand Rapitls formation is a sandstone 280 feet thick It
hrst exposed ;} miles above Joli Fou rapid, and below firand rapids for
ainiost continuous cliffs for miles. The upper part carries thin coal sea
and is ol subaerial oriKin; the lower jiart is highlv concretionary and 1

larxeconcretions carry a marine fauna.
TIk- I'clican shale, whicli has a thickness of 00 io 100 feet, is a bia

shale that first appears near Stony rapids and is a conspicuous feature
many miles down the Athabaska. k thins out toward the northwt
being only a few feet thick cm Moose river and not recognized on the nor
end ot Hirch mountain. It carries poorly preserved species of Inocciait,

The Pelican sandstone appears from beneath the La Hiche shales
the mouth of Pelican river and forms a low cliff in all the exposures betwc
Stony rapids and (Jrand rapids. It is 30 feet thick an<l is in generMl coi
picuously white. A species of Inuceramns is found at the top.

The La Biche shales overlie the Pelican sandstone and i'xt<"nd up t
Atliabaska a few miles beyond the mouth of Pembina river, and U[) Les;
Slave river into the country surrounding I-esser Slave lake. The sha
are also exposed in Hirch mountain, an erosiim plateau Iving to the w(
of the lower part of Athabaska river. A section at Athabaska as expo^^
in the bank and reveaiwl l,y boring, consists of 1.") feet of vellowisli sail
stone at the top, Hio feet not well exposed, and 1,090 feet of grev and bhu
ish shales. These are succeeded by Pelican sand.-tone.' The few fo-v
in the upper i)art of the formation are tvpieal Pierre; the lower part
probably older than the Pierre'''.

The Edmonton formation consists of yellowish and grevish, flaggy a
massive sandstones, often holding large concretions, and alternating wi
greyish ami dark clays and shales. These sandstones, clavs, and sha
carry seams of lignite and are i)racticallv horizontal. The formati
extends in a broad belt eastward from the foothills nearlv to the juncti
of the Penil)ina and the Athabaska. Sediments that mkv belong to tl
formation are well exposed in the plateaus south of Lesser Slave lake wlu
they attain a thicknt .s „f at least 1 ,000 feet.' Dowling has suggested th
these are ecpiivalent to the top of the Belly River formation.*

Marten mountain, which lies northeast of Lesser Slave lake and
1, ()()() feet high, is composed largely of sediments that mav be equivale
to the KduKmton in age. Fragments of lignite and "

sandstcme -i

abundant on its lower slopes and a loose fragment of san(lst(me found
its base afforded specimens of freshwater shells.

The Cretaceous sediments of Athabaska river are nearlv horizonti
and rest upon the Devonian with an unconformitv so slight that it can
detected (mly bv examination of the contact for a' distance of manv mile
Between (.rand rapids and Pelican rapids the dip i- about ^ feet per m
south.^ Between Pelican rapids and Athabaska tlii' dip is about 10 feet p

1 L'",""""' ,V' ,Y ;^P"'} ?"" *^'»n Ann Hept
. vol. XII, p I4A,

Mrf .,nno , ( 0. (ieol Surv , Can., Ann. Rept., vol. V, p 2X0.
,
>l'<onnjll. U (, , (;,„1. Surv., Can . Ann. Itept.. vol V, p Ml).

" Hoy. Soc Can . 1 rnnn , ner 3, vol 9, sec 4, p 39.
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iiii'f. This greater dip may be due, in part to its *(iiitliu-,wf ,i;r->,.«; i

...ay indicate that the true dip ,.f the (^et^l.'.^oll: s^'^i^^^^ f ^ I! |; •ill;^

,^
west of south. A low anticline cross,.s the liver n.-ar ('rlk, | r'nids

.
he ,i,p on eaeh s„ e ,s only :i or 4 feet a mil,.. H.-low ^I.^Ah, /av tl e k t^,'a^re probably nearly hon.ontal and „uiy have a slight north .rullrtheit

I

„rh« Cretaceous section expo.sed „n Peace river isdeseribed as follows by
1-. H. McLeam m the Summary Kep,.rt of the (JeoloKical Survev f M<»17

" The rocks exposed on Peace river may be resolvd into":,,, ...,.,..,„"
Mnd western suecess.oo, the forn.er ascending fron, VernMlion ch -V,

•

I)u..ve^.an and the latter descen.linK f.-om there „, ,h,. n.om, ...h l,. ,Mcteristics of th.- succession ar.-: the pr,.s..„ce of a ...ari.e
'

et,
',

IjHu.a p.-,or to, and ,,.„te unlike that of, ,he Colorado: !,,.„. i'lH<lepositsare present ni the Colorado ^n.iip.
'o'.iMiai ,i( it,i

" Divoniiin Litiifstoiii
. Limesioiu

\crniilion chutes downstream.
Loon River Formatii),

EdMirn Sitcccsfiitn

.

of I)e\(jni.iii aye outcnip frotii

vaiH- ™io. ,„,„, y,.„„ni::;; ,.,;iit';r':„'!r^,;l;i: "™,s";;l;- .;;:,

shale with a few.1 leu loun.led or flattened ironstone concretions To th^south, wheie they ar." peru'trat...! I,v the wells of the P,..„.,. r

'

|)Mny, they are more ai-enaceous ' , ,
iver Oil Com-

„ .,, X- 1 *i r 11
P^'rticulaily near the base, 'riui- in«ell No. 1 the followiiiK .section rests on the limestone.

'

Sliak-

Sandstone
•Shale ''"".'.'..'...'..".

San{J.stono.
. .

Shale ''.''.'.'.'.'.'.'/.'.'.'.

Sandstone
Shale with ron-ref ion, nn.i hands of iron.stonc
1 alieozoir linit'slone

1 Vet

.

ti.i

2>i

.11

"In Xo.2 well, about fi mih-s ..outh of Xo. 1, the 7()-f„„t I,,.,! „fsandstone has increased to HHi feet an.l the .^;5-f,M t ed o sL I- hd,...-ased to 14 feet. Ho,h wells also show a ...mil.; „ n l.^^ Is
'

?>M..dsione ,n the upper part of this formation, whi.'h a.e ,.o prese ,-h." exposures downstira.,,. .\lon^. the upper contact with the Pe u'e r vesu.ds ones the.e ,s much ivplace.uent late.ally of sandstone bv sla e sotl.at the contact r.ses s„ati^,:.phically northwar.l. As ..xpo'Vd o, .h
.
ycr ... he north the evn bedding, an.l ,nari..e fo.ssils poiJ , . "., e|.«.. It ,s pos.s,b|e however, that the thick .sands,,, „.s n.ar I, 1.'

-I the format.,.,, in the south ,„ay I.e ,.f non-marin, o,if,n.,, l,k, he t'.r-..His of the Athabaska a, th,- .sa.ne horizon. At the ^r,, ./, „. e.| .t,

:t !!h)o K'""
"

""" '"'^ "^•""""••'^ ""•' '" »'" -"•'• - ''" -I

nut,.n,fo7bSr/l''''"'''fM''- Vr T'^^
"f ""' ''"••'<• I<iv'''- f"nna,i,.„'Ut rop on Imth s,d,.s of the valley from a point about 14 mil,.. ..bove

<
ncajou po,nt t,. Peace rive,-. Wlwre thev a,v tvpicallv , ,v I

p,.,'
'

d'Al.<.s,.d, they fonn st.^ep vall,.y-walls, th,- '• Hamparts" of t, . P, „• '



The f(inii:ili()ii (•on^i^t^ (if two siiiKlstono iiionbcrs, witli an iiitcrveiunjj

shale mcmlxT, and where all three oiitcnip, the saiiilstone eoiiiponents

>:ive rise t<t two ciitTs, separated hv a lieiich on the shale. In its southern

development the iipjx'r sandstone is made np of massive, white-to-ereani,

crossliedded sandstone. The few eonevetions present are thin and hori-

zontally extended. A diseontinuous lijiiiite seam is found ni'ar the toj) at

some loealities. The sm-faee of tl.e elitT walls weathers into an aralx'scjue

of hollowed and bossy seulpture. The thiekiu-ss of this \ipper .sandstone

ill the south is VM) feet, hut due to replacement liy shale above, it thins

northward and near the mouth ol Cadotte river is only 110 feet thiek. At

this loealitv the upper, massive, erossbedded, freshwater sandstone of the

south is replaced i(y bedded sandstone and shale with marine fossils.

Hoth the thickness and arenaceous content eoiilinue to decrease northward

until the entire nieiniier is replaced by shale: so that the contact with the

St. John shale descends strati>riai)hically in that direction.

• The middle shale member is made up of blue black, friable shale

without fossils, but probably is of marine origin. The thickness is

:iOfeet.

"The lower sandstone member differs considerably in structinv and

lithoIoKv from the uj)per. .\t the top it is characteristically massive and

erossbedded and contains larfre spherical concretions similar to thosi- of

the lower part of the Crand Hajjids sand-tone of th<' .\thabaska section.

This pa.sses down into liedded sandstone iind shale. The sliale is ihiii-

bedded at the base and carries marine fossils. The top may- be subaerial,

but the lower part is certainly marine. The contact with the Loon River

shales is arbitrarily chosen, lieinn marked by a gradual transition from

bedded sandstone and shale to shale below. South of Brown's trading

post the thickness is about ItiO feet, 7 mile- below the mouth()f Mattle

river it is 80 feet thick, and to thi' north it is only about 20 feet thick

Hoth this formation and the I.ooii River have a con:moii fauna an<l this

is now being studied. The affinities of this fauna are Lower Cretaceous

(.\lbian and .Vjjtian rather than Xeocomian) and i)re-I)akota, taking

Cenomaniaii as the base of the Upper Cretaceous. As to Dakota there

are three possibilities: it is represented by the top few feet of the I'eace

River sandstoui-: the lowest beds of the .-^t. .lolin are its marine equivalent;

or there was mt deposition in Dakota time.

•' .S7, John Furmati'iii. The St. ,Iohn shales form the gentle valley

slopes aliove the cliffs made by the Peace River sandstones and underlie

the adjacent plateau-, from the great horseshoe bend in the north to some

distance .-outh of the town of Peace RivcT. There the Duiivegan san.lstone

comes ill and underlie- the jjlateau for some distance to the s(iuth. The

St. ,)olin -hale, however, contimies to outcrop along the valley sides south-

westward to the bend lu ar the mouth of Huriil river, but occupies lower

and h)wer elevation- Ml«>ve river-level in that direction. It consists

largely of dark blue to grey, friable shale with occasional rounded or banded

ironstone concretions and i- unfossiliferous as far as known. .\t Peace

River the fornuition is estimated to have a thickness of from .')()() to .')40

feet, but a more exact figure cannot be given until the sectionon Smoky

river is studie<l. The Dunvegan samlstoiie ami Smoky River shales

overlie the St. John shales in the direction of Dunvegan. This formation

is correlated with the Colorado group of Cpper Cretaceous time.
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H I ."hill Siurrsxiiiii.

th,

Tria.'.

(Ictiiils

<if.

llCfll

' (iilitc

)u.n>: t., hu-k nt t„„,. ,t ua. n.,t ,,.,>>;i,|,. t„ u,.rk .,,.1

r.v.al... sum,- ...w f^cts ,hat ar- worthy of n.onl. Dark pur i ,

.'

^to„,.>, hanl..„...l samlsfMus. a.ul shah, with /'.„,/,„„„.,„. 12 ,, ,al>l., outcrop at KapLh-qui-u.-parh-pas au.l also „„ th.- sou h n ,

I nuhs a ,ov,. l,.h ..n-k on th.. north I.M.ik th<. >tn.ta .xpoM r m.Hnlm..l to ,h,. w,.st. Ahov,. an. brownish w.-nthnin^r 'san, s ,.s w ,h^t,.m an.! trrr-trunk m.pnssions. Th. >.. ar,. un.hrhtin l,v /'.J», , L,M.aru.K 1....1S an. prol.al.ly mark th,. .•onta.'t h..tw,.,.n th..' Triassj . „..M. of th,. Hul Floa.l M.M.ntain san,l>ton,.. At th,. .n.Iuti I T , t

'

, ^

.
.k a s,.,.o,Hi an.l prohal.ly low..r Triassi,. h,.ri.on out.rops. This . ,.

s sts |.,.h,w of .lark lm>,.ston,.s. san.lston..s, an.l >hai.. with )a,J,LZ\n h..r a,nmon>t..s. A htt .. high..r ar.. h^ht.r linu.ston.s a.„i sa , s .m«.th rorhralula, oU- l>r,.vioUsly th,. Dairsnnit... z„n,. ha.l not
r,.,.oKn>z,.,l south of I.iar.l riv..r. Th.. ..ntir,. Triassi,. s,.ri,.s .,
thi..k and IS pr.)l.alily all ..f niarin.. origin.

•• IMl IIkuI M,„„it„i,i S„,i,hl„„r. Til,. Hull H,.a,l -Mounlaii f,.rni..on ronststs ,,f a th,(.k s,.ri,.s of strata of fr..shwat..r ..ri^in Ivi . 1, t v '.n
... rnass... shal,. l„.|ow an.l th.. St. .I..hn shal.- al,..v,.. It" p,. rs ..-sm h.' .•any..n tnulway l.,.tw<...n D..,.p an.l .l.,hns.,n . r,.,.ks a .

'

.'.u tin,,to the wost as far as Twutytnil,. ..r..,.k. As a r.-sult ..f th.- mvli • ^
•xa.n.natK.n this s,.r...s of ro,.ks may hv .livi,l,.,l int.. two nu.n I .r" Th .

"Ppn- n,...„lK.r ....ns.sts of san,lst.„„.s. shal..s, an.l ....ai (m.s | i's w |.•xp..s.., n. ,h.. ..any.,,, an,l on C.thrinK an.l Johnson ..r,.<.ks. Th,. low

th^
.','""

f'T."'
"""""' '";'.'•"• •••"-'"<''l"'l -.".lston..s an.l s U , ...

iU hi I ; tl..'V.'.'"'^"T,'''' ^'V^'
'""' '',"" ^''"'' """""'""S anil ,h

.
ut 4 n, 1..S ah, V,. F.sh .•rr.k pn.l.al.ly r,.pr,.s..nt th,. has.. .,f this f.,rn.a-'< i. N.. (..ss.ls hav.. l.,.,.n fonn.l in th.- lower part, hut a iVw plants .

'"""•""I '» "'<• "Pp..r ,.oal-l„.ari„^r ,,,a|„s an,l ;a...lston..s. Tl
,'

in,.| , ,

II,.,., tl
""7

;
""^^"'. '"a»<'',a".v <l<'fi"it.. .orr..lati..M with south.'r.11,. ah,, plant asso,.,at>on of this tlora su^^.-sts that of ,1,,. low..,- >ar'I th,. HIairmor,. formation of th.. ( •,-.,wsn..st .listrh't. Th.. ri,.h nu ,^|...rn, Hora (Dakota) how..v..r. that .-ha ra,.t..riz,.s th,. t.,,. „f th. Hlai

-'

u r,.

l.t..| will th.. IVa,... K,v..r, an.l prohahly also th.. Loon Kiv,.r fonn.,ti.,ns
.-t th,. cast .rn su,.,.,.ssi,)n, sin,.,, it o,.,.upi,.s th..

K'tniations

It is. Ihcn-for... .if I,ow..r (
•r..ta..,.oiis ait,'

"St..John FvrmiiUo,,. Th,' St..John fonnation. as h.-r,. int,.ri>r..t,.,l
. .nu-os all th.. .strata Ivuik hHw,.,.n ,|„. H„l| „„a,| Mountain' ..i•m.l DunvKan san,lsl<,n,.s ah..v... It ....nsists of two thi,.k shal,. ,.,

I , s

o 'kJkK . V
/'

['"'i .^":"'f"-
""•'"•"'•. The low..r shal.. nitMM) f.'..t .,f .lark, thin-l.,.,l,l..,|. sli^^htly ar..na,...ous shal... an.l first a, p,'..

II' iK' <"iny..n al.oul nu.lway h..tw,.,.n .lohns,,,, an.l l)..,.p .•," Iks t s-I .'xpos... on th,. Hiuison Hop,. a,iti..|in.. in the c iffs a Hu |s. „ H .p,.... ... lc)w..r par. ot Alaun,... ,.r....k. B,.|„w tho (;at,.s h, u"3
;;;;:i:uo;L;:S::;.,^-^^f:;i,s^r:;;f:.;^;;Sl;!r ""-"^ '•' -"-'

<;niio -t.atijriaplii,. position;
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The iiiid.ll,. saii<lst(,iK« consist of .-,0 loSOff.'t of massive, (•i()ssl,(..l(|e.l
saiidstoiu. with v.Tticiil rootlets and f)rostrate stems ari.l evidently renn-
sents tetnporary sul.a.Tial delta conditions. It forms sfe<-,,-si<led" islan.ls
and eliffs at the (.ates and above Hudson Hope, and outerops in the
Manriee ( reek Kory:e.

'

"The up|K-r shales are first seen at Deep creek. To the dates Ihevoccupy the valley sid.>s above the middle sandsf.ne. From (here to
< ache creek and from near Kind's ranch to Ix'low North IMne river they
ui.d(The the entire valley slope and from ('ach.' creek to I.elow King's
ranch and from near the mouth of Kiskatinaw river to l.elow AFontaKnouse
river they occupy the part of th.- valley si.le below the Dunvepin .san.l-
stone

1 hoy also und.TJie the plateau north of the river from tlu- foot-
hills to the ( ache < reek escarpment and (he plateau south of the liver

theinouth of the Kiskatmaw river a comph'te .section of th.. upper shale
IS ohtamed ..wiuk to the east dip. Helow th.- ^ates it is ,nade up of thin-
bedde.|. dark hard, and friable shale with Imnde.l concivtions of iron-
stone. I'os.sil-bearinf;, dark, friable .sh.dcs with concretions are foundnear nyer-Ievel roin a tew miles b.-low the mouth of ( ache creek to withinabou 4 miles of North Pme river Overlying this and appearinK within
about 2 .n.I,.s ..f the riv.-r an> black, paper-thin shales withour fossils.
AI)ove this aKain come dark, thin-bedded, arenaceous shal.'s with severil
larKc sandstone len.ses. Downstream aiul higher are thin-banded sand-
stone and shale to the contact with the Dunv.-pm .san.lstone. Fartherdowns ream there is much lateral r.'r.lacem.'nt of san.lstone and shalealong this contact. Ihe thin, ..ven bedding and marine fo.ssils point tomarine conditions of deposition The upper shale member is estimated
to have a thickness of l.m) feet in the vicinity <,f

( 'ache creek.
"The small fauna of this formation is cnrreiate.l with that of Ihe

( olorado group of the I pi)er ("retaceous.

'' rhnu'egoH Formation The Dunvegan sandstone first app.'ars in theesc-arpmen at ( ache crc^k, but a f.nv miles .lownstream the higher eleva-
tions uphoding this formation re.Tde tow,.rd (•h..uli.. lake. It reapp.-ars
in high Mils ,n the north bank a little below th,- mouth of Kiskatin w
river Kap.dly descending on the valley sides, it forms clifTs t<. within a
si oi, d.,,an,.e o nver-level. Helow Montagneuse river and continuing
past Dun vegan it o.jfrops ... nver-level. The formation is made up of
light, ma,ss,ve, cro.ssbedde.l s.ft sandston..s with large flat con ere i nsand weathers into castel!; lorms. Ihe crossbedding

i.- on a scale of1 i ., r i . .

-...-. 111. I ii(>M«-iuimg 1: on a scale orabout 2 feet truncat(-d above tangential below. ( drains ...nsisi of (, rtzfeldspar, a little nuca. an. a bla.-k mineral. Other ar.-as of this f,,r t",nav n,.,re argillaceous an.l locally thin-bed.1,.,1. A ,hin lignit.. sethe .san.lston.- vanes m thickness, but never ."x..e,..ls li inclu's Theii isalso a rather pn.mment b.-d of shelly limest..ne, ,.hi..tlv of fr.-shwater shells
in he .iiirs bel.,w .Montagneuse river .and below D ,nv..g..n The cross'
b-.l.le.l structure, coal beds, an.l freshwater fossils point' iarg..ivt. sit
en.al ..on.l.tmns ot d.-pos.tK.n, but the pr..sen,.e of Inoaram:^^ an.l Oslrraindicates partial brackish water .•..n.litions, an.l probablv th.. sci w-.s „ ,?ar away .at any tune. The formation has a thilkn.^ss of ab.,u .^ ,) fee

J^IrndSonr
"' " " '''"'"'^ K'-'ational contacis with cntinum!;
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forks (tf Pine Hivcr Soiitli. The forniutidn ((nisisfs of >tn'vii.|i and hluisl
to nearly black slialfs holdinj? ironstone in abundanee. The fossils an
typical Pierre and the formation corresponds to thi- upper portion o
the La Hiche slialis o! Athabaska river.

The Wapiti Hiver s.-.ndstonis consist of soft sandstone, shaly sand
stone, shale, :iii(l day. The .sandstones are often nodular and hold l)and:
of ironstone, coaly fnij.nients, and obscure fo.ssil plants. They are yellow
ish, Kreyish. or bluish->:r<y in colour, and the shales and clays have oftet
a brownish earthy appearance. This formation overlie.s the Smokj
Hiver shales and is exposed on Smoky river and Wapiti river'. It ha.-
a thickness of approximately 2(M) to MH) ivvt and mav correspond to tin
Kdmonton farther south. Dowlinp, however, sujtKests a different correla-
tic.n for this and other formatii>ns on the Peace.-

McConnell gives th<' following description of the Cretaceous formation.-
of the LImhI and Mackenzie rivers.'

" Fossiliferous Cretaceous beds \\< iv not recognized in de-cendinji
the I.iard until the plateau l)elt which Ix.rders the eastern foot-hills iva.-

reached. Below Fort Halkett, we v of the mountains, a band of sift,
dark shales cro.s.ses the river, which mav be in part Cretaceous, out nii
fossils were found in it. The eastern foot-hills are built of a great series
of alternating shales and sandstones, with .some limestones, all folded
closely together, which resemble those found in the foot-hills farther south,
and, like them, probably consist largely of Cretaceous rocks, but it was
found impossible on a hasty trip along one line to separate these from the
Triassie, or from the shales which cap the Paheozoic svstem. owing to the
hthological similarity which i)revails throughout. East of the foct-hills
the convolutions gradually cease and the section becomes more legil)|e.
The beds here consist of .soft, finely laminated sh.iles, interstratified
with a few beds of sandstone and ironstone. Thev have a minimum thick-
ness of 1,.-)(X) feet. The shales yielded s(,nie f.lssils .•imoiig which were
.-several specimens of Phmnlircrux I'lniianum. one of Ihe characteristic
fossils of series C. of the CJueen Charlotte islands. With this were species
of ('umptimirtm and luvnrawi. Near the eastern edge of the plateau
belt the shales are overlain by massive beds of lather soft .sandstones and
conglomerates, the thickness of which was not ascertained. The congl„m-
erate.s are affected by a g(ntle easterly ,lip, and descend to the level ef
the river in the course of a few miles. From the point at which thev
disappear to the eastern edge of the Cretaceous basin, the rocks consist
of dark fis.sile shales, crumbly sandy shales, and sandstones, but ihe
e.xposur.s along the valley .are iiifie(iiient, and the >uc,-ession ^,„,n
becomes obscure.
"The Cretaceous section along the I.ianl thus shows two great shale

and sandst.me series .separated by a heavv bai.d of sandstones and con-
glomerates. The lower shales, from the imperfect fossil evidence at
hand, and also Ironi Iheir lithological character, mav be referred tenta-
tively to the horizon of the (^uecn Charlotte Island.- or Kootanie form-
ation, the upper shales to that of the Henton, while the intervening con-
gloincrntic band probably represents the Dakota. The lithological suc-
cessum of the Cretaceous beds here is almost identical with that which

! I?"""?,"' 'l. ^'
i.'"''

•'*"" ''"» <<•?( of fnw , is;il-8fl, pp 11H11-I2.5B
• Hoy S.K- f an . Triuic , iwr 1. ml l\. »,.r 4. pp 27 42
» Unii Siirv

. C.in . .^nn Hi-pl . vul 1\
. pp IHl) 211)

A^^HM^^i^l^
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watiTi* cdnf iMiitath flit- saiuUfoni-. On Sikiiiiiii Cliitl" river, 4"> mil'-'

aliovt' I! juni'tion with f hi' Fort Nfl^Him, the Imnkn art- comtx '-•'<! of "huh-aiul
.HaiulHtdiH'. Farthrr up. thf rivrr has cut ;i caiiviiu, whi«'h .>! a point near
the headwaters of I'itie river is l.KM) feet di . p. The hiwer 47') feet of strata

liere expi-^eil consist (»f lihick and lircy sdale with some thin layers and
nnisses of clav ironstone. This is sui'e<M'(led upward l>y sHiidstone. C'lilTs

t>f this sandstone ociur on I'iiie river and other .streams In-tween Sikanni
Chief an<l Peace rivers.'

Some soft sandstones and conKJoincrates, prnhaMy of Cretaceous aRe,

are e\|)o.sed for a few miles alonn the north l)anl> if (Iravel river alioiit 2.">

mile> ironi the Mackenzie."

The (jreatir portion of the l>a>in df I'eel river lielow Wii. river is

underlaid liy soft Cretaceous shale and sainNtone. Hci ween ihe lower
ranyoii and Snake river the I'l c I ha* cut a valley .">(M( to 7(M) feet d'ep in

these sediments, and altoul .') miles Ik Inw tlie canyon a section iti the l>ank

shows 2(K) feet of yellow and red shalc^. which towards the liasc are inter-

hedded with layers of sandstone. This is succi'eded downward liy massive
sandstone 'lO feet thick, underneath which occur alxtut 1")() feet of vi ,

fiss le, rusty, pyritous shale. The glacial drift in tliis section is al>out 4(1

feet thick. Northward the shales (jradually increase in thickness until they
|)re(l,)minate over the sandstone-. The sediii'cnts lii in nentle undtdations.

A Rood section of ( 'retaceous rocks i., ohtaiiied in mount (ioodenouKh, which
is ;{,(KI() feet hiuh and lies to the vest of thi" .Mackenzie delt i. 2 inih s from
Hiiskie river, the western hrani i of Ihe Peel. The strata are horizontiJ

or oidy sliKhtly folded. " .\t the l)ase is a thick serie* I'f hiack shales,

which towards the top ci>ntain heds of very hard clay innistoni". Tliese

weather red, itnd the outcrop im l>e tra I liy it- colour for miles alonn the
eastern face of the niouiila -. These red liecls contain remains of Am-
monites, while the underlyihK and enclosing lilack shales ;'i also fossili-

ferous. The shales are gradually re)il.fi'ed ujiwards l>y argillaceous sand-
st«ines, and these ajiain l>.v -iliceous sandstones. These latter hecoiue

metaiiiori>hnsed to lartzile^ and constitute the upper ineiuhers of the
series."^

Nearly horizoi, .il Cretaeeous sediments surround thi western and
northern i)ortioii- of 'ireat I?ear lake, reachinu to within 80 "lilesof F'or!

Conhdence, and e\teiidinn down (ireat Rear river to within 7 or 8 miles of

its mouth, heiiiK replaced, however, at the rapid hy Paheozoic strata that
form the range of mountains cut l>v the river. .Xrouiid the lake there are

few outcroi)s of rock- of this formation, ."shales and sandstones are e.xposnl

along Smith hav. and the Sweet (Iniss hills represent a low anticline,

composed of hard sandstone, which forms dros Cap peninsula. Aliove
the rapid on (Ireat Hear river there are numerous i \posures of rocks in

whicii some fossils are found.* The western jiart of the peninsula north
of Me'l'jivish liav is jinihalily underlain i>y Cretaceous sediments, and
Uichardson's notes indicate that Cretaceous sedimetits are exposed in

(!rizzl.\' liear mountain wiiicii forms the ,)roinontory hetween Mc\'icar
and Keith hays.

'Ojjllvir, Win , I)"pt o( Inl.Ti.ir. Ann lU-pt . 1S92. pt 7
* KtH'l.'. JiMt^ph. "A ri*,fmn:iitvH;inn* .•mtiimh flu, Miu'kt<nzu' tiKmntiuns f»n tli,, r,'l!\ , I{(km, :iini Oravfl rinr«.

Yukim and N'orthwwt rorntori,-*!," p. 44). dytt] Stirv , ( Hit . I'.'IO

"i CainM-li. rharliv*. Ciyil Sarv , (*;in . Ann. Iti'pt . -n', \\'(, p. Iti'H'.

•B.'ll. J M.. OimI Sun , Cwi , Ann Kiiil . i..l .MI.pMr,

:^M:Zim
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rivers in flic mountains and footliill.s portions of tlicir courses and probably
spread out as piedmont (jlaeiers on en'erinji the more level eountry of the
plains.

On the eastern side, ice from the Keewatin centre invaded the Mac-
kenzie basin as a continental ice sheet, its encroachments gradually extentiing
farther and farther westward until it joined with the ice from tlie western
sources. From the evidence of striutions and transported material the
direction of movement of the Keewatin ice sheet is shown to have been
soutluvestward in the southern part of the basin and westward and iven
northwestward in the northern part. South of .Vthabiiska lake, for examph .

the general course of the ice was south-southwest; immediately north ot
Athi)l)aska lake it was southwest; and on '!rea* Slave lake it was almost
west. Farther north, in the valley of Mackenzie river, about latitude
()G decrees north, Mc('onn(>ll' noted evitlence of a more northerly flow of an
ice sheet approximately 1,500 feet thick, which extended dowii the valley
of the river and tiiencc out to sea.

The results of jilacial action in the basin of Mackenzie river are every-
where shown by the presence of various kinds of deposited material as well
as by the eroded surfaces. Over a large part of the basin the effects of
erosion are predominant, and over the remainder of the basin deposition of
eroded and transported material prevails. The boundary line between the
region of erosion and that of deposition follows more or le.ss closely the
boundary between the Pre-C'ambrian and Palaeozoic rocks.

The region of erosion is characterized by bare rock surfaces, rounded
and glaciated by the passage of the ice sheet over them. Deposited material
is found in the hollows of the surface and consists mainly of boulder dav.
Moraines, drumlins, eskers, sand-plains, and some curious" drift hills called
"ispatinows"- by J. B. Tyrrell occur here and there, but are not notablv
abundant.

In the central and western portions of the basin, where deposition is

more evident than erosion, the surface is in general so heavily drift-covered
that the older, underlying rocks are nearly everywhere concealed. The
glacial deposits have not been uniformly distributed but are thick(>st in old,
preglacial depressions, whereas on the ridges they become greatly attenuated.
Inequalities have been reduced and a rolling topography developed.

Sections of the glacial deposists of the central portion of the basin show
in many cases boulder clays usually underlaid by stratified sands and gravels
and frequently overlaid by a second .series of sands and gravels. Such
sections occur frequently in the basin.s of Athabaska and Peace rivers and
in the valley of the Mackenzie. The stratified sands and gravels, both
below and above the boulder clay, are, according to McConnell,' evidently
lacustrine in origin and were doubtless deposited in greatly expanded lake's
near the ice front, both before the advance and immediately after the
retreat of the ice sheet, whereas the boulder clay represents the ground
moraine of the ice sheet itself. Thicknesses of these beds vary considerably.
Sections of the boulder clay occasionally show a thickness of 250 feet and the
sands and gravels over and beneath tlie boulder clay are in some cases fully
loOJeet thick.* Moraines are apparently fairly prevalent in this portion

' Geol. .Surv., Can.. Ann. Kept., vol. IV, IS88-89, p. 27D.
' Geol. Surv., Can , Ann. Kept., vol. VHI. 189.5, p. 23D
> Geol Surv., Can., Ann. Uopt., vol. V. 1S89-9Q-91, p. 6ID
* McConnell, U. G., Gool. Surv., Can., Ann. Kept , vol. IV, l^'S^Sl*. p 26L)
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lirintis tlic Banff limcsturn's again to the surfatc, and the saiiic limestones

I)rohahly rcpcatfil \>y faults, occur in tlii' next two ranucs. In the fiisl

of tlu'sc, the Banff limestones and ()V( ilyinji Triassic heds have a rcKulai

westerly dip, liut in tlie second, a line' of stronn disturi)anee is reached, am
the strata as seen on the mountain sides are crushed into numerous subor
dinate folds.

"A fault of considerable mannitude crosses the valley west of the t\v(

rid)ies referred to above, and brings up limestones which Vk\-\' referred tt

the Castle Mountain proui). West of this fault, the dips north of the rivei

for some distance were too confused to follow, but south of the river, th<

beds, with the exception of one double fold, dip regularly westward unti

near mciit Sehvyn. The limestone'- in this part <if the range are mosth
\infossil irons and of the Castle Mountain type, but higher beds holding

Halijuittx were found in one place.

"Mount Sehvyn shows a sharp anticline on its eastern slo|)(>. TIk
centre of the mountain is formed of almost vertical limestone beds, but goinf

westward these are soon replaced by the quartzites, schists, and crushet

eiinglom 'rates of the How River series. The latter are forced up over the

limestt)nes by a well-defined overthrust fault, running in a northwester!}

directiim.

"Mount Selwyn is flanked on the west by a small range eompo.se)

partly of the rocks of the Bow Hiver series and partly of the schist.s of th(

still older Shuswap series, all dipping to the southwest. The latter ovi'rlii

the former, but the cause of their superior position was not ascertained."

Sectiiiii on Linrd River.

The following section along Liard river, from Dease river to tin

Mackenzie, is taken from McConnell's report of his traverse made ii

1887.'

Three miles below the mouth of Dease river there is an exposure o:

soft, dark sh.iles associated with r."ial)le shales and conglomerates probabl\

of Tertiary i\\i<-. and on a small island at the mouth of Ilyland river then
is an exiHisiire of hard, whitish sandstone passing into quartzite and dipping

northeast at an angle of .50 dev -s. Six miles farther ilown, unconsolidatec
sands, sandy clays, and gra.is holding small l>eds of impure lignite an
('xposed in a cut bank.

"The rocks in the Little Cailon consist of dark and sometines deavec
shales, holding large, flattened ironstone nodules, hard sandstones an(
{|uartzues, and some beds of fine-grained, hard, siliceous conglomerate
They are closely folded together and strike north 35 degrees west. Ni
fossils were found in any of these bi ' nor any definite eviclenee of their agi

obtained beyond the fact that tl' ies have a close lithological resem
blance, both in appearance and ci imposition, to those on Dease river, fron
which Dr. Daw.son obtained graptolites of I'tiea-Trenton age."

A few miles below Little canyon the shales, sandstones, and conglom
erates are replaced by shaly limestone. This is succeeded lower dowi
the river by more massive varieties of limestone. Still lower down a rangi
of hills extends in an irregular manner for some miles along the left bank o
the river and rises to an altitude of l,.iUO feet above the river, or 1,000 fee

> G«il. Surv., Can., Ann. Kept , vol. IV, pp. 33D-5SD.



] to the

iniidi' in

85

:il)()V(' the ncilcijil l)l;iti"in livrl ••|-l r

'lii"l""ls and tril„hit,J"
'''"^'"""^ "^ "'"-"1 >"'"., ,,,,,1 „,„vs of l,,,..

J.'.-finK from woath,.,-,.,! .„rf , ,
.'

dn. .1,
"" ^''"'' '^•''•>' ''"'^ l"""

(astlo Mountain Kmup as ...Ztddn^rr ' r
'"""^"""- "f tl..'

shai.rsa.l:E::ra;Kh;i::lsi:;;:;:l,:;?^ ='''-"
T'"'-^-"

-'• '>v

far as Whirlpool .-anvon 2 V • riv ''n
'""'"',' ='' "'='">' '"'i"'^ ^'-

Littl.. canvon and arc
"

-i Kv o
'

.

' '"'"*'.["''^^ n-snnhU- thos. of
finely laminafd an ar •

i ,
"

•.
fi\'

j'!'

I''^'*'- ..
'":

^^••''•V'"-<'
''"'k an.i

latter are lighter eolonn'd 1 an 1, Llf ^^
sa„,|,„„„„.

.i^,.,.

quartzite. The conslonHrate " •
, !vr f ;,: . l

'
"'" "^^'" •'•'^^ '"^"

ally of white, well n.undrd , .„;,,,V.ii,. tn'', •'""' ':'"'''^ '"'""P"
HestinK uneonformahlv u x, th*!e' , ; l?

•'''^^ '" " ^"••'""'^ "'««"''•

above the mouth of TurS n r v .r t ..r

"*"'"''> ''M'hIs, a few milrs

.on^domerates, evidentll of'TerHan''.,,!..
"" """"'"'" "^ "'^^ '^''"'•'^ =""'

an .i:n:;n:t;:mt;^';^.r';K;':r::rS;''T\^ ':'^'"' '"' =""- ^»'

discovered. The l.ank , f tl elw'; , n V "• ""'' ",' '"'"'•' ^^'^'^ '""

uneemented sands .lav nd ^r ,v •

''" /'"'^ '"' '""' •'»'' '•'"'^i^' "^
atx.ve Little canvon Til's' 1^- "r"'''"' ''I

""' liK"ite-l..'arinK l„.ds

.listributi,m, an!? ; ^t^pn^^Tuu^, ^ /'T"" "V'"'^';"^^'
'"" '-f ^"''"

Dease to the passage .,f the UuX.r '
''"'''' ^''"" ""' '"""<'' "f »''<'

This occurs in some pla n' n s i! ,, I

'" '•""""^ "^ lum.Unu:
pact to moderatelv ,.rv' 'i lin In ^

'•"•"-''"*' '" "'^*"'''' f'"'" '•""'-

shaly, and often m ".^ n n,.cS
'

v 'it'l" "
'"^'r^^"'^^

'""""" =""'

were ohtaine.l fro.n it, t ' • ! . clol l'''i

••^"""'"^\'-: >«"" f-^l-^

lime^ne occurring al.oveVnu;i:;4,tPdi
'''''''"'' ''^'•"'''-"" »" the

>everal mil' d,' wn e L u V' v ^n lie V: «"' ' '''"[ ^""1
T'"

'- "•-''''

The main range of the R k-vm 1 '
^"""'' •'••'•"•'•I I'.v lini.>s|one.

.reyish and r^lelj/ v ^m , ?;'Se:to.:::'''' Th''^ t' ' l'"/'"'^
''"'''''-'

'' ='

^oiital. but a short distal cfnl?,. A **"*=' ^"'"^ '"''* "'• '""•'-

attitudes an.l appa cntK n^^ "'u'""
^hey assume almost vertical

exposcl for 6 m h^ 1? , g 1 , ,
, l';r'''"'7

""*"•''""• '^'*'" li'»<'-^tones are
similar to fhos far 1 r w. f k''".

•'Jir'.'""'/^'""'<'''l'''l I'.V <lark shales

"^15: w^;'?



86

linu'stonc. Tliolialo imduljitcitt idliuittlcs.aiiil at the cast ciul of Devil's

portam' an aiiticlinf l)riiiKs to the surface greyish, iiiodciatcly (Tystiilliric

limestone lioldinn fragment of erinoiiis and other fossil These lime-

stones |)rol)a)>ly Ix'lonn to the upper part of the I'ala'o/.oie series of the
mountains. The shales are dark in colour, and as a rule are rather coarsely

laminated. Fossils were eolli'ctcd at the ''Hapids of the Drowned", at

Hell (late, and at the lower end of the canyon ahove Hell (late, and were
referred by Whiteavcs to the Triassic. "The localities from which Triassic

fossils were ol)taine<l, extend alonn the river for ten miles, hut it is highly
prohaiile that the rocks of this age have a much wider distribution than this

and include the greater part of the barren shales above the 'Rapids of the
Drowned,' as well as those below Hell Gate. It will reciuirc, however,
more time than co\ild be spared on a ra])id n'oonnaissance, to separate pre-

cisely the shales which cap the l'ala.'i)Zoic from those of the Trias, and the
latter from the Cretaceous."

The plateau district to the east of the foothills consists of ttat-lyiiig.

Cretaceous shales. They are dark in colour, are soft and finely laminated,
and are interstratified with small beds of sandstone and ironstoni-, and
layers of ironstone nodules. Towards the eastern part of this plateau l)elt

the shales along the river are overlain. l)y massivt; beds of soft sandstone and
conglomerate, which form a sti'cp escarpment running parallel with the
river.

The river leaves the plateau by a na.'rowgapa short distance above the
mouth of Beaver river and enters much lower country, where occasional ex-
posures occur of Cretaceous shale and sandstone and of Devonian shale ami
limestone.

Section (Imril liiirr.

The following description of the rocks exposed on (iravel river is taken
from Joseph Keele's "Reconnaissance across the Mackenzie mountains on
the Pelly, l{oss, and (Jravel rivers, Yukon, and Northwest Territories.'

•'The iTiountains of the watershed at the head of the R ).ss river are
formed of alternating beds of dark, compact (piartzite and grev shale and
slate.

"About ten miles east of the divide some yellowish, crystalline lime-
stones occur in low isolated cliffs along the cmhm) (Iravel river, but the
principal rocks are dark, sandy shales, stripetl grey slates, and micaceous
sandstone ur (piartzose schists. Rocks of this character extend eastward to
Mount [sekwi, about fifty miles from the divide, and then end abruptly.. . .

"A radically different geological province begins at Mount Sekwi,
and limt'stones, dolomites, sandstones, and conglomerates, etc., of various
l)right Colours, replace the sombre rocks to the westward."

The eastern part of mount Sekwi is composed of dove-coloured lime-
stones. These pass into grey argillites and are interbedded with sandstone
or (piartzite. Farther east there is a section of over 2,000 feet of rather pure
limestone. These rocks are of Silurian age and vary in attitude from nearly
horizontal to vertical.

Purple and greenish argillites, followed upward by dolomite, calcareous
sandstone, and lim(>stone occur at the junction of the Natla and Gravel
rivers. These beds, which are of Cambrian age, have a total thickness of

'Geol. Surv., Can., Pub. No. 1097.
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clini-s. A -iiiull ImmIv ol dark icdili-li CDiinlDincr.'itc o\<rlits thtsf on tl

On ciiiciuinjj fiuin ttif iiioiiiilaiiis, Wind river ciitcr" a liroad plutcai

Tlif Itvcl of tliis plat'-au is lirokrn in places l)y several short ranges of nioiii

tains, wliicli are really tin; foothills of the main ranne. The foothills an
extends northwanl some distance lieyond the east and west stretch of I'e

river and eastward to Snake river. Almo-t in the centre of this area lii

a hirtie liasin of over .')(»() square miles, occupied hy slightly disturln

'I'l rtiary rocks. This hasin. which is alino>t conipleteiv enclosed liy foo

hilN. lies hetwcen Wind and Honnet Plume rivers and ( xti inls soiithwai

from the I'eel some ")<l miles.

The ueolony of the foothills section is in marked contrast with thi

of the mountain section. Three miles from the base of the nntin ran^e the

are clilTs l.')0 feet liiijh comi)osed of slijihtly incline<i heds of fine contjlomera'

liolilinn fragments of fossil wood and ironstone nodules and merginn ini

soft urey sandstone. The latter hecomes feldspathic towards the top, ar

is overlain hy Itoulder clay. These sandstones, which are prol)at)ly '

C'reta<'eous an<', form cliffs on both sides of the river down to within 2 mil

of Little Wind river.

The Illtyd range consists of massive, prey, dolomitic limestones havii

an anticlinal structure. "Mount Deshuirier is a west-facinp fault scar

risintt abruptly from tlu- water's edge to a height of 8.i() feet. It is con

posed of about four hundred feet of dark reddish conglomerat*', containii

angular and water-worn fragments oi limestone, ((uartzite, and oth

rocks; below this is a brecciated limestone, which, near the contact, ali

carries some foreign fragments. At the wati'r's edge is some sandstone

Mount Deception, standing at the junction of Hungry creek and Wit

river, is composed of massive crystalline limestone. Helow mount Dece

tion the riverenters the level country undj'riain by almost undisturbed Tc
tiary cli>ys and sandstone.-.

A seam of lignite ti feet thick is exposed 12 and 14 miles btlow moui

Deception. Four miles above Pec' river a section is exposed showii

Ojrmably by .50 feet of san
nch to 4 inches thick. Ovi

vel and boulder clay. One mi
liaiy sandstones and the undr

iner dipping at a low angle to tl

o feet of rusty black slates ove. •

stone, with eight seams of lignii

lying this there is a thickness of 4

above Peel river the contact betw
lying black slates is well exposeil,

east and the latter being vertical.

On Peel river, tilted, fine-p:rained slates extciid from several inil

above to thrce-tiuarters of a mile below the mouth of Wind river, whe
they are replaced and overlaid by Tertiary clays and sandst(jnes. T
width of the Tertiary basin where it is crossed by the Peel is V.i mih
The formation consists of clays and sandstones carrying beds of lignii

It is gently folded into a number of anticlines and synclines. One lignite h
near the top is 80 feet thick and fairly jx'rsistent, being exposed at two poiii

4 miles apart with a shallow syncline between. It rises in an anticline, t

top of which has been eroded away, and beyond dips again anil disappeii

beneath the bed of Honnet Plume river. It has been burnt for .some d

tance along the bank of the river.

At the lower canj-on the river cuts the same series of slates as a

exposed in the upper canyon. A banil of crystalline limestone apparent

^ikzmm.
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liiTr. Ill tile valli'v <pf the river tlii' •'aiKl^timrH irr iiiiilrrlain liy iliirk

xhulfs. After ciitciiiit; the iiitiiiiitiiiii.'>, iiiily iiltrniatiiiK sarulvtoiics ami
«|iiartzitt's were sct'ii. Tin- tn-dn of thift series arc (irivij'h in roloiir. an-

rvciilv xtratilicci. ainl arc very iiiiiforin in appcaruiu'i all acr<i-K the raii(tc.

Tlicy have an estimated iiiiiiitiiiiiii tliiekiie!<s of "),(KM' feet, ami may possilily

(treatly exceed this. The wcjiterii phiteaii ix hiiilt of rompiiet. jjrcyish

HaiidHtoiies, pasHinu in plaei'H into (piartzites simihir to those found in

the inoiiiitains and evidently hcloiiiciiiK to the siimic formation.'

.STKVCTLRAL f!KOLO<JY.

Ill the l're-('aml>riaii rocks of the Laiireiitiaii Plateau portion of tho

Mackenzie hasin our knowledge of structure and stnictiiial relations is very

iinpi'rfect and is limited to the ic^fion ahoiit Athaliaska lake and the terri-

tory aloii(£ the Ta/ii anil 'I'alt.-on rivers, iieyond this, little tnention i.i

ma<le of structure in the rejMirts of explorers.

'riiroiinhout the wluile l*re-( 'amhrian portion of the liasiii, however,
the same structural relations -ieeni to hold in a general way. (ireat uranitt'

liathc liths have ticeii intntdid into an older series of stratified rocks, of

which there are now only I'-mna its left. These two series have to(jetiier

suffered from .severe (>roiteiiic disturhances, so that the stratified rocks are
now tilte(l at hi)jh antiles and the granites lia\e in part hecome gneissoid.

The reiiiiiaiits nf the stratified rocks seem to he syncliiial in structure and
the strike ranges from northeast on .\tlial>;.ska lake tn north and even
iiortliwest on TmHsoii river. The trend of the uneiss coniorms inaKcnerul
way to the flrikc of the stratified rocks, and in ceitain localities there is

much local contortion of the heds or foliation planes.

The younger rocks of the l're-( 'ainhrian, as illustrated hy the Atha-
haska sandstone on the south shore of Athahask.'i lake and others on (iieat

Slave lake, show little evidence of disturhance. '{"he heds are horizontal
or dip at very low aiifiles. They are cut liy later dykes which, however,
have created little di.siurhance and etTected only slijiht local inetamoi-
pliism. There i: ssive jointiiin of the heds, hut apparently little faulting.

In the >treat cciitral j)lain there has heen no ifjneous intrusion in tlit!

rocks outcropping at the surface, and little orojjenic disturliance, so that
the structure is the result mainly of simple deposition of sedim<'nt,s on ii

comparatively even surface. The Devonian strata sh -ili^ht undula-
tions in the sections exposed on Athaliaska river. In trend of the
undulations has not heen determined and it is douhtfii. ..nether there is

any uniformity of trend. On Peace river and the Slave, where these
rocks overlie lieds of >:y|)sum of Silurian a(je, there is coiisiderahle local
disturhance. The heds immediately overlying the >jy|)sum ari' fractured
and hri'cciated, and are thrown into a .series of anticliius and syndines
.sometimes with dijis as liixh as 70 d( >irees. Tlie d'sturhance is believed to
he due not to mountain-huildin); forces hut to the alteration of beds of
anhydrite to M;yp:ium and the consequent expansion as result of that
alteration. A gentle anticline crosses Great Slave lake from I'ine point to
Xintsi (Windy) point. In the lower part of Mackenzie river the Devo-
nian rocks of the (Iroat Central plain have been coiisid( rably inl aenced
by the disturbances which elevated the Cordillera. Tlu Franklin range

' McConn-ll, R. G., Geol. Surv., Can., vol. IV, pp. 1I9D-I20D.
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flatten uiul fmiilly ili|> wcslwanl. Ar* tli' nuigi- appi' i.lu!» tlif sen ri»a^l

th<' Htriki' of the linls itsfturnc-* u iimr" wcstiTly trt'inl.

HITIMINIH.-* H.WIO.

(tinnol DtHcn fttiitii .

Ail iiiiiii('ii:<i' liiiily ipf hliuininiis samls, tlic sn-rullid dir s.iiuls, i.-tcxpuscd

III! Atli.iliaskii rivi c. It f\triiils t'nmi iii:ir Huili r i;i|nil. iiIhuU 'JiM) luilf^i

lu'li.w Atliiili.'i-*k;i, 1(1 :i point iimiiy mile - lu'lnw MrMiiriii> . < »iitiri>ps ucciir

iilsii ill llic |p;iiiksof the livn .. iiiiil -itiinll *tri itiii-^ triliiilmy tn thi' Atlmlui.-'kii

iMtwicii flii'sc |)(iints.

Till' liitiiiiiiiioiis ^!lllllrl v!ir.\' ill chIimii' frmn un \ In ihirk In-own or jet

lilark. iiccordiiiii to tlii' i|U:iiitity of coiitaiiHMl liiliiiiirii aiul dcptli of

wratlicriinj Whirr thr,\ aii' hravily .-atiiiatril tli''.\ aii' iiimh softi'tii'd liy

the heat of siiiiiiiii r. and thr liitunirii i?*f<ui's froiii thr sands an I forms iiool>.

It is hciii'vrd that tlii'y consisti'd originally of iincoiivolidatnl saniis and
soft sandstoni' raiinmj! 'n tcxtiirr from a tiiu' silt to a i-oarsr arit. I indu-

ration has liii'ii rlTriti'd liy iinpri'Knation with liitiimi'ti. Thr i miation
contains orrasional Irnticiilar lirds of inmstoni' and ipiartidtr and thin

Hcains of linnitr. 'I'Ih' lowrr part of ii' arly all cxposi'd si'ctioiis consists

of iinstratilii'd sands and the ri'sultinn liitiiiiiino..s sMids arc fairly lioino-

jfcncous (I'latc XIIA). " In passinu upward, liowcvcr, narrow liands

of sandstones and occasional quaitzitis arc found intcrlicddcil with the

originally uncompacted sands (I'latc XIIH). These noii-liituminous

strata jtradually increase until liy their prepoiidiraiicc they entirely replace

the liitiiiiiinous sands."' The formation is overlain liy the ( 'Icarwater

shales, from the fir-t exposure at Hoiler rapid down to McMurray. It

constitutes the hasal rnenilier of the horizontallv disposed Cretaceous

s( ries in this region, and rests directly mi the Devonian limestdiie with

very li'tle unconformity to mark the meat lapse of time intervening

lietwccn the deposition of the two, The hitiimeii with which it is impreg-

nated is helieved liy many to have had itsoriuin in the ncvoiiian formation.

"Oilier occurrences in the province of Allierta have heen recognized

near Honiiie (den (N\V.
^J
sec. 1 I, tp. IT, nmire 27, \V. 4tli mer.); Nakamun

(NK. \ s 'c. 2H, tp. ."it;, ranire 2, W. .'ith mer.); I.eual (sees. 2S and 32, tp. 57,

raniic 2."i, W. Ith mer.); W.stlock i.^Iv 1 sec. ."i, tp. tlO, ranije 2ti, \V. 1th

mer.); and elscwhci'. At none of these localities has hitumitious sand been

found in commercial (piantity. althousih it is only fair to say that as yet no
systematic prospectiiiK has lieeii .seriously unilert.aken. The deposits are,

however, so situated that no ci''"'t outlay would he required to finally

determine their commercial value."- Hitumiiious sands are also

reported to occur on Waliiskaw river at Prairie river. Fragments of

liituminous sand are found at the I'pper luirrows on Muffalo lake, Saskat-

chewan. '•!! the east side only small fracments were found; they are lo.v

tirade and evidently much altered liy water action. On tlii' west side

liituminou.s sand occurs as lar^c masses of Hoaf. the largest weiuhinu
possibly o to 8 tons. The Iteds from which these were derived were not found.'

' KUn. .S. C. "Preliminary report on the bituiiiinoiu dao<ld of northern Altjertu''. p, 6.

^ i-)I!i*, S. ('., "Preliminurv report on tlie t'ltmninotw t^iuiiU of nortliern Alliertii." p. 3. f<jotnt>te.

Klls, S. t',. Mines Hriunh. l>ept of Mini-i. C'^n , .Sum. Kept.. I'.)14. p tH.
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val..... Only low Knui..,s ,,..""• "*, ""''*• '"'• "^ ••'>'nm..n.i,.

=.ti... within th.. vail..;' ;::;,r"w;ir nr"T;'i^"";''"-
''--'- ^w^^i-'

l.aslia river."
""^^ "' *'" """'• 'iH>iilan..s „f t|„. Atha-

til., lower 22 miles of its ....iirse
•If < istan..es of I 2. 2^, 7J, S, !l

"J th.. river. Surfa... iii.li..atioiis
are of eonini..r(.ial value. "Th..
mark. '

'

iMtum.iious saii.ls w..n. s,...,, al.„iKN n.. w.T.. exaniMi..,! in ,l..tail; fl...s,. ji^
'•». I-', ami i:{ „,i|,.s f,,„„ t,„. ,„„„j|,
li'ful one to .Mippos,. that s,,me ,,f tli,.-,.
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"
u''"'"
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tliMii W) per (•••lit nt tlir l>itiimcn ••..ntaiiir.l in av.Tii«c l>itiimiii.)Us sand-

rock. In attcmptiim to s.-run- a hiKlu-r p-rc.-iitap' "f rxtrai'timi. a (li.spro-

portioiitttc increase in cost will prohalily result.
"

In coni-lusion I'.lls .says:
, , ,

•. f

•it is thus safe r.. say that, ev<^ii apart fruni the actual merits <.t any

„f the processes th;it have been used, the extra.'tion of hituinen frotn Intu-

sand-roek has not met with commercial success. N evert hele.-^s.

)f the various factors that must he taken into account in isider-

iliffi<ult to sav whether, under the most favourable
Meanwhile.

iniiious

in view of the variou

iuL' past attempts, it is ..... . ..in
)iiditioiis,i'omni(rcial extraction may or may not he tea.siDIt

who mav car.' to attempt extraction on a commercial scale and under

1 nortlieni All)erta, will have available the results

uid often costly experimentation, on which to

t shouKl be remembered that, owiiiK to freight

C(

those wlio m
conditions prevailin^f i

of many years i

)ase their elTort

aborati

I'urtlKb'ise their elTorts. lurther. it sliouui l>e remi^moereo uiai, oh...^ ... ,, .ft...

and other charRcs on imported asphalts, extraction m .Vlberta would !), on

a more favourable basis than has. for exami)le. been the case in ( alitornia.

where c. npetinii residuum can be sold at a very low finure.'

Material for road construction. The applii'ability of bituniiiiou.-j

lad constiii. th.n is dependent on the chrracter of the mineral

the proportion and chariict.'r of the contained bitumen.

have been made of the jjradinsr of the sand in a iiuinb,>r

been found that in this respect much of the .Mberta

•'It is. however. i)ossible that a further and

sands to roa

agjjrogate, ami

Examinations
of .-amples and it has

matcrial is un.satisfactory.

more detailed investigation o
. ,• r .

tion of material from two or nu.r. localitn-s will result in a satistactory

srradint; of the ati^'esate."

the per <ent of asphalt cement ie(piired ill various cla.s.ses

from (j to 12. '' .' average per

of indivi<lual deposits will sIkpw that a combina-

in general, tile

if bituminous road

per CI

oiistruition ranges

with

cent of bitiimen coiilained in samples of Alberta bituminous sand exannned

is about 1'). Of this amount b")-17 per ct nt will be lost in neces.sary pre-

liniiicirv heating. < '" >^ii'-l> -^ '"i*^''"* <'»'' l)'""""'"'*'^ content actually avaii-

•d)lc in 'the anhvdrous sand will thus be re.luced to l-'-bl |)er cent. Some

ditficultv would be encountered in reducinji the proportion <if bitunu

bv the ad.lition of sand. "If. however, the mixer used be furmsh(

suHicieiit po\v,.r and the sand itself be preheate.l the desired reduction coul.

.loubtless be elTected it apiuars that specially desitined

machines will have to be constructed before .Vthaba.ska bituminous sand

can be seriously c..nsidered as a paviuR material

•'Before it can !)' su.-cessfulK adapted to sheet asiilialt work, the

bitumen contained in the Alb.'rta sand will re(|uire a very considerable

mo(Uficatioii. The penetration of the extracted bitumen is much too liifrh

and constitutes the dominant feature in .•onsideriiiM: its value as an as|)halt

In the laboiatorv this feature can be sufficiently modified by

HuxiiiK! Whether this wil' be found practicable when

lertaken under conditions soverninfj actual iJaviiiK construction, can

>c determined -.inder conditions more nearly approachinu; those of

cement.
proper heatint!; and

iind

best

conunercial work."

The "Preliminarv report on the bituminous sands of northern .Vlberta,"

from which the forejioinK information has been abstracted, contains detailed

information renardinp about eighty different outcrops, analyses, hints on

prospecting, and ulln-i information of practical value.

7i-vr^'lfr-<?
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'

,

''''' ''^'".""^^-•

-xiH.nm..„tal ,Mv..m..nt whi..h y.,„ b il ?"^it; '^ H' m,""
"!' ""

'"nous san.is from Fort .McMurnv -.n,! I , M ,'
"•""' '"'"-

I'av.m.Mit awiin v<-st.-r,l>v on , nt f
M'-Kay.

1 .xaniin,.,! ihis

f' n,ntra..tion of th.' l-as. m 1 ^ .. a h i J
'.

'Tin'
"'?''

'1 '""'"''''> ''^'"

• IS .l.-fault of th.. surfa..inf:. '

' ""* '" ''l^"" i" .''ny way
"The pavcni«.nt (lo.'s n,,t show -.iiv !M-,ii o,.v i, . •

ii"i w<.ath..r. Th..r<. arr no in,!!,- ,l",
"•"^'"•"-- ''"' '" "•"- Halli,- in

uv som..tim..s ,in.i In';"': ..iJuH . f, :,u' ir^:,;;!, ;-:^. "","- "'-.

;::t;i-:S.!t';*'"'''^'''^'-'"'-''>''^'-^

i.mon'a.iop?..;r;!/trx:;:;;w';;:^"i;''''^
^^i-v. AihLrta i..,unnno;,s"::;n:i' 't r.;::";;;;;;:' ,'!^'r"^ '"r'-''

"-
sitisfartory asphalt!.. pav..nu.n.s,

'.'"»t'nl> ,is,.,| .,, ,, i,,„, ,,„.

"Fr.)m a ('om|)arativ.. stiidv o, i^t ,l..t.. i i i

^t^">- '<-"" -' -^-- fi-l';.;i^ir";,;;;;r;;';;:r^,;;;, ::,;!:;

= Kt^^':'^:}'^.: '^^.---'-^ ?!"!.!<«»
.
!oi3a. C..t-.ui. Mill. Jour

\ -VXWII.N PP
o 3, pp. 7;i-74, 't.l>. 1, law.

«^.^m:'!^?m'-
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„f an .xtiartiuu im-mcss whnvt.y the l.itumcn ran !"• inark.trd in a moic

r • s p, fmm. Such u pro.M.ss woul.l .Im.htl.ss ..nsuiv for th. M.-Murruy

m.iu.t a wi.lr nu.rk,.t, not only as a paving mat.nal. l.wt in many oth.T

rccouin.ziil applitations for hnjh (iiadf hitiuufii.
. . i . ;,

l.av.- l..'..n pul.lisl,,..! 1 y th.' Min.s IJian- h, D.paitm.nt ol Mm
on a seal.' of 1 ,000 f( to 1 inch ami with contour intervals ot H) f.'Ct.

(LAYS.

-nvc-titialions have l.ccn nia.lc of sonic of the clay .lcp..sits on Atha-

haska rivr aii.l its tril.iitarics. aii.l of sonic of th.^ -•lays an.l shales alon^

the line of the (Iraiid Trunk Pacific laihvi'.y.

In the Athal.aska .list. ', the days cxaniincl ininic. lately oxe, lie

the Devonian linK'stoiie or are associate.l with the M''M"'-m;^ 7' ;

•An ex.'essive percentage of ..0-1.011 is n..t.;.l m th.- . ase of .•.rtain of
<

s.tnpl.-s .xainiiMl. When- th.' clay lies L.tween the l.ituinin..us san.

uu tie 1). onian linu.stone, this .•ontain.;.! .•arl...n
l'='V'''\"r 'T" •;.,le

alt..Ketlier. .l-'rivd from tli.^ ovrlyin^ l.ituniiiu.us san.l. t is prohab

hat su.^i contamination woul.l materially . ..•rease on working in fnm.

..ut.rop.- The .l.i.th of th.- ..v..rl.unl..i am tra..sp..rta ...n .l.ffi-

c Iti.^s an- matt..rs for i..ri..us .•onsid.ration. H.'sults ..f lal.orat..ry t.-sts

; f'l.m.: ..f tl... m..re inip..rtant .-lays aie. - xtra.t...l rom
Y-'ii;"[,V"!ti;

hv the Mim.s Hran.h. l).-partment ..t Min.^s, ( ana-h; an.l entitle.l Not. s

on clav .l.^posits m'ar M.Murray, All..rta. l.y >. < .
Mis.

, .
, ,

•• Lahoratnni -V.;. IHd. From p.iint ..n n..rttnvest shore ot .MilskcR

riv.'r. hetwe.^ii head of portanc and m..utli of river

'• \ litiht uiTV, verv plasti.M'lav. with -..o-l Nvorkinp a-i.! .
rymjr (,ualit .^s.

It burns to a cr..am .-oLmnMl. .l.'ns.., st.rl-lianl b...lv con.. 3 w. ha

otal shrinkage of <• p.-r .ent. an.l s.. t.-ns wli.n h.af. ''P t " »
.

*
j

neratiiiv of c..n.' 27. Tins is a (I.kkI .'xampl.^ of a ston.xvai.- lav, ami

is also a tin-clay. It is t_h.. most nfractory .'lay at piTsent known t..

occur in the proviiic.' of .Mb.'ita

Lnhomloru \n. .UU. This .'lay .•c.iuircs 2:5 p.r .'.'nt ..I wat.M- to

i'cst working consisfn.y. It is vry plasli.', ami smo..th.

1„. don.' slowlv aft.r ni..ul.ling. t,. avoi.; .ra-'king. Mi.'

is about 7 n.'r .-.nt. Tli.' r.sults obtain.d m burning

bring it to the

The .Irylng must
drying shrinkage

are as fulK.ws;

p.r

. 'vni

.

010
06
03

!

5
IS

Fn •1 shriukiUJi . .tf... ,„-,,t::u. ' OU'Ur.

(') Ht l.ulT

1-4

30
n-4
2(1

:t

<l..rk lui.T

icrty

I'uscd.

av. with good working qualities,

It would be suitable f.)r the

bricks,

• Thisisoneof th.'b.'tter grades (if chi

ami shrinkagos within comni.'r.ial limits.

mam.factuiT ..f har.l burne.l firepro..hng butt tace bricks, or s.^wer-pip.',

Th.. .Irving <|ualiti.s .'..uld b.^ improv.l by th.; a.l.liti..n .,f a small p.-i-

ceiitag." of gn;un.l-burne.l clay to th.- raw clay. It must be burm;d sh.wly^

This sample was taken .>ii MiKay river. 112 miles from the mouth.

-;'-'»!»
If,



101

Owinjr Id xlidc!

ThXj;!Ai;;,;;;,;:;:;,;;;!::,,;,t;S;L':s;:i;,:''- '

Kivy, v.T.y phLstic .smooth, fin, -t'rain,.! ,h,v „f ttn- .sto„<vv.,v
"* to !i salmon coloiiic.i (i. • - -

"> ".n.

niKh -hniikacf, and fuses at cone IH.

typo. Murns to a salmon -oloun.,! .lens- i.o.iv at '^^.n.' :C\.^r;::Z:r

• Labomlon, So. 313. Thi.s ,.|ay only n.,,„i,v,i I 1 ,,.., ,•,„, ,,1 w,t, rf<.r t,.m,K.r.njr, ov,,njt to th. prosm,.. of a lar^rr p.nvnt.L! of itl rl*
'

" The (IryinK shrinkage was onlv A p.r cnt.
Ih<' following iv.siilts w,.,.. ohtain.Ml on huniiny:

010
Ofi

o:i

,5

14

IX

/',;.

n

"V

1...^,,,

1

< 111 -.>flc II

.4/->„r,,/,„„,
' iilttur.

Mtltnnli

l.ufT

..< per ,...„t of a fat Hay (:ur>, from a n.a.-hv lo,..-.Htv. T ''a
v"

•'

vwith prop,.,t.,.s .nt,.mi.Mliat.. h,.tw..,.„ th. twu rxtivn,,-. .,f hH jv
'

. •

t i.-lay with ar^,. shrinkag.., an.l a lean .lav witi, low slaink l. s tl t

t . - ^ ".'<• •'Ill III 11^ \* 1- I- .if ( MI, I lie .'III* <Nhi'i iil.-<t<rtt

I'OIKlUlt.^

riiis mixture would prohahly h<. suital.le t,>r s.w, r-|)ipe, or rlcctiic'd

•• Lahorutonj \o 31.',. This is a M.ft. ^nv rjav, with t;,„„i phstieitv

The drying; shrinkaKc is (i per eent.
'• The followiiifr diita vereol.taiiieil <.ii i)uiiiii)i;

:

h\n shrinknn' Ms...,, I

UIO
06 10m 2S
I :f-4

s I ti

a intai

1

14 M.fllMl.

'/'' 1 nl...,

If

nhiHjii

5
1

(1

i.utr

L'liy

.... uIS^" "ifT'oM V'"'- '|";i"i"'\"'^'- -'•' l<'^v- an.l it ^ives no troubleM hurning I „,h,1,1 1,,, „s,.t„| f„r the nia.uifa.ture of face brick tire-proofinji, ("leetneal eonduits or sewer-pipe
;'L«?<or«/ory \V.. J/?, l.ifrht nn.y ,.|ay. with slifthtlv reddish tiii.'eroquinnR only 17 per eent of water for temper,.,. V is rather st^^ff'n'

V r=<'»JS» Vfti-.tevs/-'';.-*'^-'* - r,..-r-yc»»-'iiS4W»?aiX3f!5."t':-iff
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working wlifti wi't; tln' plnsficily is noixl, uixl tlif rluv is vny smonfli.

Till' ilrvinu (lUalitirs \V(ii> lu.t ti'sti'<l, Imt tlu'v iirc prohaliiy (jixxl. owiiiK

t<> till- small aniiiuiit of watiT n(|iiiif(l to l>riii>: it to a working i-omlition.

' The ilryinn shririkaiii' is .") per cfnt, ami flif followiiin ri'siiils witc

iilit.'iinril oil liiiriiiiiK:

/'... .iltiiiihuif A^ti^oritluHl

.

I„l„

OKI
OH

I

<l

II III -allnnil

IJ HI

I 7 l<utT

I li

)

uri'.v

fll-<'4

••
'I'liis is a stonewall' rl;iy .>iiital)l(' for the iiiaiiiifaitiiif of pottery,

crocks, jars, teapots, etc. It would re(|iiire some experimental work to

fit llie bodies with siiitalile ulazes, Imt it is prol.alile tiiat llie usual Bristol

anil slip !;i:i/.es used for stoneware articles would answer.

• Some :<-in('li, loiiiiil, hollow tile, was made on a hand pie.'^s, ami

.sent to a commercial -ewer-pipe plant for a salt-itlaninu test.

• Salt (lliciiiii 'I'lst. 'I'll.' results ,,f the salt (ihize tests on this clay

show that the jilaze cannot I'c siicci ssfully applied at cone I!, as that

temp"rature is too low. 'riic liody showed no sijin of \itrilicatioii. Iieinj;

stil. porous anil rather soft.

"
It would reiiuire a temiieiature in the kiln of at le.ast cone o, or

lictter, at cone ti, to produce a iiUv/.i- on this clay. It will flieii show a

jjlaze eipial to numher :U."). Imt of lichter colour. The (•ommcrcial kiln

in which the tests were made, did not uive a hijiher temperature than

cone :?. hence it was impossilile to complete the test on this clay.

" Lalioratory \os. :!!'.• anil :>2(t, are from the point near which the

soutlierlv houndary of the Murphy hituminoii.s-sand claim meets the .'ast

shore of the .Vthaliask:: river, (iwinj: to slide and talus, the thickness

of the clay couUl not readily he accurately determined, hut ajipears to he

quite '20 feet. At the points from which the sj'mples were taken the over-

hurden aiipears to consist of from 10 to 20 feet of low made l)itumin(m.s

.saiiil. What appear to he extensions of the same lied reajipear aloiij; the

river at intervals for one-third .4' a mile to the south of the point when;

samples were seclin-d.

Lttltorntoni .Vo. UH. \ lifiht M:i'«'y, hijihly plastic, and smooth clay,

with tr,,(,([ working propertii -. It must he driiil slowly, lieinu liahle to

check if dried too fast. The drying shrinkage is .'i-.') jier cent.

" The following results were ohtained on liurniiiii:

Cnnf. Fu1 'ihrifd

'0

;•.] II-

.

•c

r„/„u,

(11« It duiiiKir.

0() (1 10

o:i

1

I) li

H
l.uff

5 .' i) 5 Krry

» 4 vitrififil

17 flW'.l

i -vs-.i- ^Avuwatjf* .asirv : fss».
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• la.s.so.s (C

lift i-i!i typical stun, wan rlav,
f St

It

iiH'wari' art if <>*. and |)iittciv.

>iiital.|f fipi il,, Ml.ltnih(rli||r .,| ail

IS not a tin-cla.v. l.iit iiiav I

lillillKS, hr.ilrr-s.'ttillK l>|ock
IMiatiin'H \v..ui,l lint !„ ii,H,.,|.

>i lit!

xiffi

l< T |MII(M,,s.... UJl.r,

I'-ii iit;> ivir.i. t.)iv f..i -I,

Alniil.l\ iiii-l; Irti:

"IS IS oiH' of tlic l,.M (Jav^ „< III.

l=L::;ri:?S'L:ri>i'i-;:i;';;;:H'^^£
li'li Rii's and Joseph Kci

Hies says that " unr nC the in.

HI nillllcill- Wliltcli |,y I|,.j||.

f..r ,;,;;i,,

,

i,;.' „„ :,;; ;::,;;:;'.;,v:,::"",-"i'-'
»'"-;» -<'''' < f"-!-"

:::.«":: v'^;;.r'i;i:i;:rr1,7";
" - '"-^»"«" - ",t;:

OrtaciM.iis IiimIs may I,,' di'Vcl.ip,.,! Jat.-

! shalfs III ihcs.-

<'(,al is uiif ,,f ill,. „„,,.,, iiii,,,,,.,.,

lasin. It 1

lit M.in.'ial ivs,,ii.v,.. ,,f t|„. ,\lark,.,i/i,.

locks a oiiii the (Ir'iii.l Tiiii.L- l> -c
I "'""• i.nii> lu liic ( iila'i(pii>

i..w..v,.,-,i,.,,.,.,„,„„„„;iii„.,,i,
f v,il;.:,,,,,.'',v,,,,,. ;,'::;:'"

scams, which lie faithcr iiorti
ll"le lemnle mihI !,-,> known

"I ti;- (icid. Those fr.,in the Isenler- •
, > Ml' •;,"'-:' ''^"^

S.^^N^.;;.l..ic...,se..ve,on,n.t,.atethe7a,,:;'':,.\r;-^

, ,, , ,

'" I I 111. -»!
, i,fn, n iUeol >urv.. (.un., Sum H.-pt . I'tltj

•-» "fT-' ' -T' mr ^?fM"^
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LiKiiitc scaiii- 2 III- :< lilt tliick iiri- fi)iiinl i" tlir McMiiiniy sniiilsttiiic

iiiul !i sctiiii I l'<<t ttii<k occiiiN ill this formiitiuii on Christiiiii river .'iiuilcs

nbovf its mouth.' Siaiiis of lifi:iitf. varyinj: from >i few iiiclics to .'» feet

in thickness, are exposed at intervals also tinoiinh .he (Iraiid I'apids

sandstone on the .\thatmska. The <iuality of the coi 1, however, is iisiuilly

inferior.- \ seam lyiiijj just above the (Irahl Hapiils sandstone oiit-

cropH at various points through a distance of l.'i miles on t»)tli sides of

the Athaitaska, al>ove and In-low (iraiid rapid. The seam is :{ to I.")

Mi'ct thick, 1)111 carries nuineroUM clay partings, 'riiere are thin l)ands

/ jifniirly clean lignite from 1 to 2] feet thick.

"'pii.. f
'i|

| f
>1b^

|
ii formation of the Peace i{iver district is coal-iieariiitr.

t£ieat many seams are exposed in the canyon a few miles above Hudson

Hope, and in the small streams of the viciinty. but only a few exceed

li feet in thickness.'

The formation has been tilted by the uplift forming the n'.ountain

around the end of which th<> river swinns at this point, so tliat to the

south and .southwest of the mountain the strata diji southwesterly at

anples of 1(1 to 2.'> decrees. In spite of this uplift the strata are remarkably

free from distiirl nice, with the exception of a fault on Cethinn creek and

;i few miiKir folds.

Ill Peace Hiver canvoii a fjreat number of small seams occur, but

over 2 feet thick. Of these PP' measures 2
oul.v three were seen to I

feet 11 inches, (tossesses

(liiality.

On (iettiinii creek, twelve seams were observed.

are over 2 feet thick and only one, (;i2, over :} feet.

tronti roof and Hoor, and is of superior

if which onlv live

' MK'onni'll, HC , lli'ol Surv , (an . .\nn. Hi'pt . vol \ . p. 391)

2 MrConiU'U, U Ci , U«>1 Surv , (on . .\nn Kept . vol. V. p. 291)

' Kll». S C. Minos Hranrh. Dcpt. o( .Mint*. Cm . Sum. Ri-rt., 1914. V 'J

* Gallowny. ('
I". J , .\nn Kept.. Minister of Mines B C .

1<.M2, pi H"* l:<6

1 Mr rlr.llr.u-.iv'Kc.jniberincof the seams in retainer!

'-.. 'HC^.. . .«i .i;fe'--J3(i?.-fc.«LVA3". z .^f *.
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bus ((iiiH' iiiigiiiallv fmiii tlif iiioniitaiiis west of tlif Ippcr ('(iliinil)ia

valley."'

Small (|n:llltiti(^ of ^!.i>\^\ occur in tlic l>ai> of Lianl river. Miniiitj

operations have tieeii con(iucte<l Ix-tween Devils |)ortace and the numtli

of Dea.se river, Imt no deposits of economic value have lieen found below

Devils portage.

-

Mining has I'cen i-arried on at I'orcupine bar. and at Hed-rock bar

4j miles lowei- down. Both of the.se are on that .<ei-tion of the liver having

a general north and south trend, about 2."> miles aliove the mouth of Turn-

anain river. An auriferous bar oi'curs at the mouth of I{al)bit river, and
belo". I'urtate bn'lle the riviT is wide and filled with low islands and bars.

SOUK of which are atuiferous. McCulloujili's liar, on which gold in payin>j

quantities was first discovered on the l.iard. occurs in this vicinity. ( "olours

of p;old were also obtained on the l.iard at the mouth of Fort Nelson river.

("amsell. in repoitinn on the Peel river and its tributaries, states that

"Some coarse coloins of gold were panueil out from a shovelful of dirt

scraped from the rim rock at the mouth of I.ittli- Wind river", but oidy

very fine colours were obtained from tl'.> tiravels of the motintain section

of Wind river, (iold is reported to have been found in the (jravels of

Hinifiry creek. i)Ut "very little indication, however, of placer gold was
found on the bars within live miles of mouth. As the stream rises in

a large lake twelve or fifteen miles up, and flows through ;i low muskeg
coimtry to join the Win'' river, it appears to be rather an unpromising

place for the o<'curren> • gold. b\it some of its triimtaries which flow

through a iixire liill\- in. ..(ly might carry the precious metal."

••In patining for gold on a l>ar on the Peel river above the mouth of

the Wind h;df a dozen fine colours were obtained, showing that this stream

contains more of that metal than tlie Wind river. ( Iold is reported to have
been foinid by the Indians in the gravels of the Boiuiet Plume river, and
some specimens were exhibited; time, liowever. did not permit us to

s\ibstantiate this re|)ort."''

Only a sinall i)art of the area underlain by Pre-Cambrian formations

has been explored. This ])art is underlain chiefly by granites and gneisses,

and these, wherever they have been examined in this and other parts of

the Canauiaii Siiield. have as a rule cffcred very little encouragement to

the prospcctol'.

The .areas of altereil seilinients .-uid b.asic igneous rocks that are found

north of lake .Vthabaska and north of (Ii'eat Slave lake otTer more favour-

able ground for prospecting. .\ sample, weighing •") oinices and consisting

of weatheied crystalline dolomite, carryini: some iron fiyrites and a very

little brown zinc blende, was examined by the (ieological Survey for Mr.
!•;. A. Hlakeney and found to carry 21.")S ounces of gold and ()--K)8 ounce

of silver to the toll. The sample was said to have been taken at a depth

of 14 feet from one of ;i series of claims lying within a nulitis of 10 miles

of the mcJth of Vi-llowknife river, on the north side of (ireat Slave

lak.'.^

The glaciatiou to wl ' h the Pre-Cambrian aica was subjecti^d rendei>

the occurrence of important placers highly iminobable.

iPan. Min, Inst . Hull- .«, n .•^.

' McConncll. H. C. . (iiol Surv.. fun., Arm. liept . vi.l. 1\ , p .''iD

H'smBcll, Clinrli*, (iwil, Siirv., Ciui . Ann. Kc^it , vol. X\ I. \i iiHC
<r.wl. Surv ,(un ,

V..1 .XI, p :«H
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!n a scclidii cxiio^cd hy ;i small strcuiii in the heart of Hear nn'k at

the mouth of Crcal Hear river "the lowest l)e<ls s,.,.ii consist of reddish aiul

Kreenish shales, alteriiatiiiK with layers of piiik-eoloured gypsum and eut

liy numerous veins and seams of a white, fibrous variety of the same mineral.

The (rypsum in parts of the seetion replaees the shale almost allimether,

and the lavers Mre separated liy mere films of greenish and reddish argil-

laeeous material. The base of" the gypsiferou^ shales was not seen, l)Ut

they are at least several hundred feet in thiekness."' Thin layers of

gvpsum inter-t ratified with dark grey, shaly <lolomite occur in several

places on mount Charles, on (ireat Hear river.

-

IKON.

No important deposits of iron ore have yet been dis( overed in tie-

Mackenzie i)asin.

Hematite is found interb-dded with (piart/ite of the Ta/m scries on

Biaverlodge bav on the north shoie of lake Athaba.ska. The quart/.ile

here forms a svncline with limbs dipping at angles as high as 7(1 degrees;

the syneline p'itchc- to the southwest at an .ingle of 30 degrees. The total

area of iron-bearing formation exiiosed is aliout 'ioO acres. The hematite,

whi.ii also occur- in cavities and along fracture planes, varies from hard

blue to soft nil, but was not found in economi.- quantities.'

Fragments of inn ' up to 1.') ivninds in weight are found at a number
"'

tribut.-ries of the Athabaska.
of jKiints on Steeiibai'.i: and Moose rivers

and at a |)oint on St. .pbank river 4!> miles fn)m the mouih then- is a

comi)aeted bed 1 to 'J feet thick made up of fragmeats of siderite weighing

U)) to 20 pound>. The bed is overlain by a thi;i cai)i)ing of bituminous

sand and is underlain by a bed of clay 1 to 4 feet thick, which n'sts upon

Devonian limestone. .\ representative saniph- of the inin on- was found

to contain 80 per cent of iron ami 18 per cent of insoluble matter. So

far as observed the deposit has no economic value.

^

Keele'* n'ports hematite as occurring on (iravel river about 10 mile.-,

below the mouth of Natla river. "This in)n is coarsely laminated with

n'd siliceous slate, having a thickness of from oO to 100 feet, and is inter-

bedded between conglomerate and dolomite. An assay of an average

samph' of this on' was made tit the assay office of the Mines Hranch, and

gave onlv 2") jier cent of imn."
c

A vein carrving fibnius, botryoidal, and micaceous hematite is found

at Hocher Kouge. McTavish bay, (ireat Bear lake; : .d on some of the

more southerlv of the gnnip of islands known as I,es lies du Large, (ireat

Slave lake, a granular, schistose aggn'gate of (piartz and micaceous hema-

tite occurs in lenticular veins and stringers in a greenish, siliceous sand-

stone.'
.

Fragments of magnetite and hematite associated with re'l jasper an-

found in the Hoiinet Flume and Snake rivers. Similar Hoat is widely

distributed over a great part of the Feel Hiver basin.^

1 McC'onndl, H I.'- , (l"ji. Surv.. Ciui . Ann Ropt , vol. IV, p. lOlU.

' Bell, I M fio'l Surv , Can , Am. Kept . vol. XII, p KC.
> .Mcook, I- , J,. CJw.l. Surv , Can. Sum, llept. I91«

•EHk.SC, Minna Htiinrli. Dept, of Minee. Can , Sum Kept ,914 p,6,>
, k. ,n,

» 'A reconnaissancf across tliv Slackemie mountainB on tl.i- Pell> . Uosa. and (..ravel nvers, ^ uko« and .Nortb-

wcBt Tsrritoriee," p, ,W.
, „.,, „,,.

•C.eol Surv , Can , Ann Unpt. volMl,p 3l)l{

' CamBell, C , Geol .Surv , Can , .\nn Rept,, vol X\ I, p, 46( C
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r(l((iilf(l |M'dTii:ititr. Il is riiilcli i!i>HirlHcl miuI roiitditiil. luit liii- :i

({••mTiil tr.'iiii to ilir noitlicast.
" Till' Ath:il>:iskii smidstoiU' f(irm~ tlic> soiitli slmic ot the Uikr, Ixit

cast of Fill" Ciianiicl narrows it occutiifs also part of tlir north slion-

when- it is -oiiHwhat .listurlu'd. Its a^'- i> assiiniiMl to be Kcwi'diawaii.

On the south -liorc it is a wliitc silici'o'is sandstone lyiiiM; in a horizontal

attitude, but on the north shore of the lake. owiiiK to the intrusion of t'ne

norite. it heconi.- a narnetiferous iiuartzite and has lieeii tilted .J a hi(!;hi'r

annle with dip lo tiie -outhward. On the contact of the norite it l» ine-

mineralized with iron -uipiiides jin.l niaiiv mineral ilaim> have I n .^tak.'d

on it. Ill
••

'I'he norite (jreupie.- the area l.vinn hi'tween the mieis> ami tlM

s.-.ndMom' on the north si(h' of tlie lake. It extends from the mouth

(,f Uoliillard river e.i-lwar.l to the end of the lake. i)Ut east of I'liie ( iiannel

narrow- it lie.- a -liort di-tance hack fron the lake shore and is separat.-.l

therefrom 1)\ a -trip of metamorphoseil .Vthahaska sandstone. It is

di.stinctlv foliated and cut l.y man.v >niall and irregular veins of (luartz.

'I'lie -tri'ke of the foliation varies from northeast to east and the dip ia

southward at an a.mle of about 40 de>?rees. It has apparently been

intruded in the form of a fireat sill or series of .<ills between the niiei.-.-

and the Athaliaska -andst(Uie, th.> former below and the latter above.

The actual nature of tlw intrusion of the norite, whether a siii^tle -ill or

a series of sills, has an important bearing on the occurrence of any (.re

deiHisits in it, but this was not definitely determined. thoii«h the weijiht

of evi(hMice appears to favour its havinjj reached its present form by

;i succession of intrusions. It is cut by sheet- of dialiase and is nim.'r-

aliz'-d at intervals aloiitJ the same horizons by sulphides of iron. 1 liese

bunches of mineralizeil norite constitute the princiiial showings" ot

the distrii't and on ll; 'in the greater number of mineral claims h.ave been

staked.
, , , ,

• Diabase dvke- and sills intrude both the sn.is- and the norite,

but they are >!;<'n<'rally of small size. They contain .soiiie calcite iii vuK-

and small fracture planes, but no regular veins were noticed.

Mintml Deiiiisifs.

" Practically all the mineral claims that have been located are situated

in the norite, and with the excei>tion of the contact phase .if the saiidstoie'

and some of the dark ban.ls in the gneiss this is the only formation that

shows any eviihiice of imjiortant mineralization.

"The norite is a siliceous foliateil rock, .striking!: northeasterly .iiid

dipping to the southward. At wide intervals on the same strike and at

the same horizon in the formation are bodies or bunches of iire weatheniiK

red and coiisi.stin}- of jivrrhotite. jiyrite. chalcupyrite, and arsenopyrite

disseminated tlu-oURh a puijjue of silicihe.l country rock. The sulphide-

are nut massive exce|)t in small cross factures, 1 to 2 inches wide, which

traverse these bodies. The width of these bodies ranges from 5 to 20

feet ami the boundaries in this direction are fairly definite. The length

is also variable ami while most of them ar(> only a few feet in length the

maxiniuiJi of those se,.n is nerhaiis 100 feet. -Xlong the strike the sulphides

<rraduallv diminish in (piantity until they disappear altogether. The
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""",''••''

;;HS-;l-/;;;t^:;;;;,^'"'^-:;:;yl i-: f-f
:"^^^^

»^lt::;-^,!,;;;;^:-^

I,,.,, i,;;,;;:r™""

""'"
' ''"'' ' ''•" -'- --'i' :£.':

|..,;N;^;£„'i;:;;i;::;;;:i:;:r':^,ii,:;t,-n:':;:i'::™

!>> I'. .1. AInM-k .luriMii nil 1. Tl,,. iVM.It. „r :,„',lv..~ :„v a- ,„ll„u ;

AlMllys.s of I-',,!!,! ll I I, a, !>,' s.

I iipiXT

Ni.kcl

MKi-r.

I,' 0;i

\il
Nil

\.l

Vil

Nil

I. Ill

N'll

Nil

i r;,r,.

\r
Nil

I I,,. .

II .'II

Nil
1 1)7

Nil

Nil

y-"lli>
1 A l..-.rrin. Mm,- linunli. i),.|.l.,,f Ml,,,.-

rMi,.p>-,,. \,,-,!-

-. ,r,mit„.N„n,h in, n,.,:,l, .!:,;,„ Anulv.r, l.v.l \ K-l-.. I m^.r „ . fvi.

K,.N,., l„iv,.,-Mtv..f \il„.„.,
kn,,«„,,.,|,.. I..,),,. |'.„,u

. \n..dy„..| l.y .1 \

'
'orMu!:::,'^'"-^"'

'"'"''^" ''""•• ^-'>--
'

- "- >- ^ > - "- m u,- ,,. i.,,„

... It,.,,, tt„. I, k..|'„i,„ ,„„„.,,, I. I:,„„,,„nvk.l.,u„..-,(„. (;:„,v,, >„,,,. , ,, ,
,•"'"•.v,.ftl„. M,,.,- Iin„„. I,. I ),.„,.,„ Mi,,,., ,

\".tl,.. -I,,,,!,,. I, ,..

I

'

"^"i'" ^'liipi,. .•.,nt.-i„,inir mmmII ,,ii;,ntiti,- .,f •,vnl,.. .-I,.,! „,,.,. ,„,| „,,,i ,, ,,ini.„f tlic si,,al: l,:i.|i,,v- ..n ll„- l':iii, ,.|,iiTii
'V> n .

.

i>i,i |.>iili,,iit.- fr.Mii

" On the Paris un.up of claims, ,,r wliat wa^ nii-inallv Iuh.um •. tl...Athahaska Knuip. ,1,,. n.-k is , ,ia,-k. (ini-.-ai,,..,! v.^h.s' ".,);'
a porp .yn,„. ^.-aiutr j,n..,s., Tl,,. ro.-k .lutrmps in a low rliff „n s . /,"t tl... lak,. an, is spannniv nmi-raliz,.! with pvrit,. and pvrrh,, i, « i ,i> .lissominat..,! .l.r,,,,^!, it an.! ^iv.-s a rustv 'stain ,„ 1,, ,;,,,,

'

narrow fra.tmv planvs tl..r.. is a iittl. nior. iron >ulplu,|r.' ;,,.,'
Mron.ianly .l..p„s,t.u, Imt nowh,.,-,. ijovs then, s,.,.,,,

, ,
,,' a

'
, n

At this point natiw silver was sai<l to have I,,..,, fuiin.l in thr s.l
It'a,.tun.s trav.rsmK th.. ro..k, hut I ..onl.l lin.l no ..vi,l,.„,.,. ,'f that ...f

lh(. ..lainis situatcl at the h.vi.l of Caniili,. or I'ishin- Inv nn-'ofsomewJiat .lifforent ,.harn..t..r H.r. th-^ pr.vailiuK ro, k i. ^anu^tif, ou-neiss pn.su,nai.ly altonvl Athahaska -.an-lston.., intru,l...r I? hoo !



nti

,„„,„, -n,.. out. r..,, of tl,.. .,u;ut/it.; .> n.l w,tl, uon oxwl. an. '^'"^"". !

wliat 1^ known m^ ll.. I.a-l ..n wln.l, tlw .lann^ li:.v iM.-n M:.k...l. I .

,|,.,„,sit.s ur.. of 11 n.nta.t n..Hunorplii<- natui. with inm.Tal.ZMt...n ->

V
.'

M..1 ,nrrh.,tif a. a r..Milt ..f th.. int.uHon ..f tl... n.-ntr 1 If

Ml hi.l... an-.li<s,.n,inMt..,l tln-....«h tl... «n...^s ovr a ...ms..l..ral.l.. a ..h

alonn a wll-dfin...! >t.ik.-. Imt <!.. not app.'ar t.. !>.• -..fli.-i..ntl.v <..,n....ntrat...l

an\ wlicn. to f.irin iin|)orlant ore ImmIIcs.
, , ,

• .

in ....nrliision it is ill.' writer's ..pini..n tl.at, wlnl.' tlif nun.ial

Iktii tak(.n up i>> tl"' '>i>nti. may 1..' .it vaifc at soin..

inori' important .liscov.rio ar.' inatic tiii. r..mol..-
iit.p.isits that hav..

time in th(. fntnri', unU's: ,

n.'ss of Ihc -listrict fr..n. railway trans,.,,rtation an.l from any laru'' «•' i. r. s

.If populati...-, an.l tl... ,.r..s..n1 u.,.l..v..h,p...l Mat.. .,t tl... surr,.un.l.n«
pop

...luntrv r..nil.r th.ir .•xploilali.m impra.ti.aiil.. al tl..' pr.s.nt tini...

l.Krli.)I.KI M AM) NMIKAI. >.AS.

.\tt..nti..n l.a> L.-n .lir....t...l for >om.. tin... t,, ll..' l.-.-ihilit.'.^ -t

.iis,.„v..rii.t: i...tr.il..um an.l natural jjas in tl..- Ma..k.n/.... I.as.n wh. .•.

nu„,..r..us Mrikinn i.,.li..ati..ns of th..ir ......un;..,..... hav.. 1....H l....'.. know.^

rnfor1....at..lv .mr kn..wl..,lK.. ol th.. K....l..si...al MUnr .s t.... l.m t
1

t.. p..nnit ..f'onr ..tT..|in« Miutl'-ti..... ... .l.ta.l as t.. wh..r.. cxpl.-rations

might I... ..arri...l .m with tl... «.-..at..M lik..lih 1 ot s.i......ss. H..r.nK ux-r-

ations hav.. h..-.. ......<ln..l...l alo..^ Atl.al.aska a...l .a... .-.v.r^ wh....

iM.ariiiL' strata on I'.'ac.. riv..r hav.. l)...... p<.n(.tra1<'.l. ,-. ,

Oil ...1.1 lias in.li..ati..ns ar.. f..nn<l in tl... s,.<lini. i.t~ ol (
r..1a...oUs

an.l U.v.iiiian at?.., both of whi..h ar.. of wi.l.. .Ii-tril.ii1i..n.

ri... n...st strikint: s.irfa.-.. in.li..ation in th.. M...ti..n ..t ...aintry un.l-r-

lain l.v ('r..ta(.....us r.icks is tl... ..nor.n..us <l..i)..sit of l.ituininous san.l

o,...iirrinjj at tl... has." of th.- ( n.ta......iis s,..lini..nts on Athahaska riv.T

an.l its Vrihiitaii..-. Thi. hitumii.o.is sa...l .s .l..s..ril...(l ..lM.wh..r.. .n t!..-

"'"'
a' spring; of natural «a> is sit.ial...l at Tar islan.l .... l'..a.... riv.T about

•_>.-. i..il..s I., low I'..a',... Hiv..r Crossing;. The. tias r.scs with salt water

an.l s.,m,. tar from anio.nj tl„. f^rav.l an.l l..,ul.l..rs at the .ipi)..r en.l of

the islan.l. Th." tl.,w ..f tias has l.(.en muchly <.al..ulate<l t., l..- al ...it

3 (,r 4 eul.ie feet i.er minute.' On P..ae(. riv.r an.l an.an.ll-esM.r M.iv."

lake l.itum..n has h.'en foun.l at a i.umlM.r of pla....s Iminj; craeks in .....lules,

an.l a tar spring is n.p..rt..il as .....urrinj^ n..ar th.. ni....tl. ot .Mart.n r.v.T

on Less(.r Slav., lak..'-. ,. .
, , i i-

Franklin mentions having ..hs..rve.l a hituminous hqin.l tr.<.kl.nK

,l..wn the st("..p ..liff on the n..rthw(.st part of Carry island at th." month

of the Maekenzie.^ On th." right hank of Pe..l river. lU miles below the

lower ..anvon, a Woot v."rtieal fissure ...ittinR across saml.stone and shales

is filled with a light, soft, (.arbona..eous substanee whieh burns rea.l.lv

with a r...! fla.n.., l..avinR v,.ry little ash. Thi.s substane.' has its ongin

nr.ibablv in the bitinn..n of the adjaeent roek>..'

(i'li springs are numerous. Th(. most imiiortant o..eurs at th." mouth

of Little Buffalo river, a tributary of th." Athabaska. Tl... gas ' issues

iCainwll,Clmr\e8.C,eol.Sorv..CM..Sum K..j.t,19.6^

<Cu,T..Hc!i, C. G™ Surv . C»u , Anr, l!.^pt ,
-..,! >.V!. P- 4.-CC

r^
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I ..xt.nKUi>l...,l l.^ h. ivy nun. .,r stn.„u uin,|, :,nd ,,ironl Mitli, i. n,

unh.. Uhah.yka al.M.t tlHrt..,.,i mil.. |„.|..„ ,,„. „„.,„(, ,, ,.,|„,, ,,
'

T'^ '
,

'•.-''I'lnii J.'t- ,,l «,,- VV,.,V ;,| „.,i .,, ,„,.„,,,|
,

artli..r up ,|,.. nv.r i,u, ,1,.... ..v.-iv „„.,l^ Mnall an.l p,..,v ,1/ v 1 ,.

to (IccityiiiK viuctalilc iii.ittrr. I

Sulphur spring. .,iv ,,r muiim,,, .„.,„,,.,„,.. \„|, ,^ ,!„. ,„„„,„.r..I.H.m..l an. t mM. ,„Tunii,K ,,n tl„. Iwi hank of ('|,n.iii,a riv.r 1- nnl.-roni IS nn.u.h.- on thr nonh m,1,. .,f (l.,ir«at..r nvrr I „;,!,..

m''7'."'i
'•'.'' •""' """'•,l"'ii"\' '•" Mrcl.au riN.r', ,m .larkti-h air

Ion

>\ l.lMl,.

-olllllUl-t

I -lloli- of

1 ulialo nycr- n,-t oi >|,.,\,. ny,-y\ at Sulphur p,,i.,i ,,„ th,
.-ho;-,. „t (.n,it Slav,, lako. i„,rth of Hruh. point ,„, th- nort
tlir s'lnn. laki", ami at l.a Sajliir on Athaha^ka rivtr

Alhalm>ka ha.l prohahly !„.,.» .hruvd tro, .trohu.n l,v th,. rvaporaiion
..f ... hRhtcr hy,lro,.arl,ons an,l l,y ..la.n.H.al ihauK..^ an.j that a. M,n„.
'Iistan.... from th.. ..ut,.rop this san.Kio,,,. miKh, ,,,,,v pH.„l,.uti,. \\„|,
a VI..W to t..st.nK th.s liypoth...is tl... Domini,,,, (l„v..rn„„„t un,i,.|,,„,k
honiiK operation, at two points on th.. r.v.r wh,-.- it wa~ kn,,«., .hat th..
san.lst.,,,,. ha, a ,.o,,s,,l, fal,!,. ,l,.p,h of ,„v,r,.,K. W ,.i|. u,,v ..ink atAthahaska and n.'ar I'tliiaii riv,r.

ol IH!)4, ISit.,. a.„i IV.M., ami a ,hpth of 1.77.. f. .
. „;,- a..ai.,...i. (,.vat

.l.fh,.ully wa. ,.m.ount,.|v,l ,„, a,<-,ii.it ,if th,. ,a\iim ,.f -h,,!,. It «,.
i...|icv<.,l that ,lnlhnK •.aM.,] in tlw ( l,ar«al,r -hal,... ( la. in mi..',!!
,Hiaiit,ti,.s «as .truck at .iv.ral h.ui/on.

/,,.,/ „/ Will at M!,iil,ti..l.„:

Drift
(ircy ..hill,., .,ifi and ravinu t.a.llv.
.At l'.-) f....t i;i,l (,,.,, aii.l L'45 f.",-t, hard >u-.ak.- «. „ n,

III,- laril streak at l'4,i fi.,-t a strong f1,,« „f ira.~ .

^,>it >rial('

!.\ l,.avy ll(,w „f Kas at :i:;4 f, ,t. a liar.l Mr.-ak at :;:;..> f.., t
Mial,., ..Iiiihtl.\ liHr(l,T ,

;At 4.'5(iit. :i haol ^trai1irn al.c.iil 1 fn,,; tl,,. k
(ii-y ohal,-

I)Hrk,r^hali-, Mift. ,avini! bailiv
Shall' with stri-aks (.f>aiiil r,.,k I t,, :' f, , i H, , j.

ilark shall-, viry soft

<.\t 7M) fnt salt ivatiT was struik. anil a Mr.,nK 11. .« i.f r-i-'
Shall', harili r anil hluir
Soft, dark shall'

Hard, litht sh.ili'

Dark shale
Sanilstitni'. rarryinK water
Dark shale, cjivinK liailly
Dark shale with Ki\ers i.f sandstone
Dull r.'dilish shale and sandstiine

He'n

I. It.
.1 14

14 I't.i

;.'4.> 4.11.

4...»-4:'r.

4l!.1 'ill.,

.'id.) ,,)..

.Vs.) s::,

^:r> ',"110

!M)II 1.111.1

I. .II.-) i.(i:!:

i.iwr i,(i'j.i

i,0!io i,i:fii

1,1)0 1,170
1. 170 1.-J07

l,i'07-l,;;:i:i

r^i <I,^;'' 'V-'*'
• 1'*"'

i""' ^'^
-
*"> Kept

.
v„i IV, pp tH,I),'75D

c.«»n. Sun- . Can.. Sum. Hept . I.S!l4_.'.^i;
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/,(«/ iii Will nt Athabimkii ( 'niiclihlttl.

Iiiirk, -cilt 'Imli'

l.iKtii irriy :iliiil<'. mtn h.iril

I Itjlll Kri V -llillr. 'lift

Diirk -liiili ,
-.ifi

Sunii^tum-. very liiir<i

Sitft. (hirk -tlnili'

II inl »anil-liir"-

l)ull ri(l(li-li -hull' unit -ii'iil-iiini', .<ii(l

Sanil^tnni' aixl liark -}i.*lr

hull riilili-li -hair an. I a lltlli- .anil-limr

>,iiiil-tttiw Willi la>i-t- ttf (lark -hale

llaril -anil-toiH- witli -nfi -'nak-
Sanil-ti>ni anil ilark -liaU

I >ark -hall- II lull -iri-ak- . liuniivi

I IkIiI, llanl -lllllr

Shair, mil -n lianl

Hani -aiHUiiiiii-

llanl -hall'

llanl -lialii Hitli -lid -Inak-
ilaril -hall'

Vi-ry haril. Iriin>titiii* liimlilii

Hani -hall' 'a lillli' na- ahiiul 1 .ImI) fii't '

llanl ami -I'ft -liali' alliTiial inn

>liali' ami -anil-loni' aliiTliatinn

Sliiili' Hilh II liltlc lanil-ioni'

i^liali'. rind iinil ihirk

llanl -anil-mrk
Shall
Shall' ami -aml-liaii'

Shall'

Hani. ,-u|i|X'-<'il -aml-iiiiii'

S.'d -hall'

l-IM 1

1 . .Ma ,:''I7

1 , j:i: .'4.'

1.242 .:'47

1 .
:>47 .iK>

l.-'M .M)
1 . :'tiO .2HH

1 ,
:><.% .M»

i.aio .:i.'.i

i.;L':i .:i.w

1 , :i:i>i .:t.Vl

l.il.V) MM\
I.MIH ,4.l.'>

l.4:w .44K

1 44K .4111

I.MII , l!U

l.t'.lt ..VI!

l..i.ll . .VMI

l.Vlll .r,tw,

1 , .•iiHi . .Vii

1 ,
.')7« .liiii

I.IUII ,tii:t

t.hi:i .rt.'i;

l.li.'ti .
I'aa

l.ltW .IW.'

1 . w: .HHii

I.IW'.I ,
72-.'

1 7'.''J .7:11

l.7:u . 7:iti

1 , 7:ni .747

1.747 .
7.-..'

1.7,5.' .
75!t

1 , 7.V.I ,7(U
l.TlKi .7117

1 . 7il7 .77(1

'Dawxin Kivi'~ tin' t'ollnwinn '-•ctioii :il .\tli;i!>a>k;i, olil.-iiiinl I'riiin

ii nulural cxiKisurc iiinl frmu the liurc-liDlc, the zero iliituin l»iri« the top

of tlif lion-liolr or aliiiiii l.tiliO t'lct .•tlinvc sca-lcvi'l.

li'i-t

'liipof liank

1H()-

1I1.V

7". 'i'/ii^N of F'tintntiiin .

Iii-t

I othUI\l'llll«i-li - 1-1. nil'-, lluil lull-, with -irrili- inrll--tiill<'

or /.',,'mill !''

I'nilialilv all kt>\ -hal.-. with 'iniiii' ihiii -ainl-toni' layi-r-. nm
wi'll'i -:y.-i'.l.

l).l>th.

i.nuo

i.i:)0-'

l.2:t:t-

1.4H1-

•r,,|)i,f liiin-hcili'.

(li'ry anil lilai kish -liali-. iiflrli viM'y snd , nitli n.i'a-ioiial tliin.

lianl. lavir- iii -aiiil-Iimf or inm stomv Murh nas al

ililTrn'ril'li'Vi'ls luMwi'i'ni4.5fc<'t anil T.SO fii-t , l,,iBti-lf .^hult.-: l.-'.ij

Cjn'y -and.-inni. wilh a How lit soft watiT: I'l lu'iin M'id-ilim.- 40

Dark -hale-, ofti'ii -oil. a liiilr -ainl-lonr' I'llimn ^hab -^ 10.;

(iri'y sanil-toiir- ami Kn-y. ri'ilili.-^h. anil lilacki-h shall--, tin-

-amUliini" .-oinitiiiu'- vrry hard ami protiaMj' nuilular.

as in ouiiTop ill (iranil KapiiU;
(inniit /i''i;i'.i.'>' .^anil^fntu --***

Dark ami light-Kn'V -hair-. (Si'liiTally hanl, wi'li -om,' -aml-

stiini' laviTs. particularlv towanl- the l>a-i'

f V. .11 »',i/i ;' x/m/i .I .
:i(W(ormonii

•r.ital l.'JSO

' Gfl '^iF* ,
fVri

,



Il'l

N'l-ar I'.'licaii riv.r i\>,- I1" li.illlin w

sun.l> wrri' irii't ;it ;i .Irplli ,,f 7.-,(» t;.,.| iiii,|

it' i.iri'iiii ifi

'•""'i'i'i"lt.KMl..|itl,,.IH:{7f,..i i„ iviH rh,.i

wiTf riiiirid til coiisisi ,,| „,|| ,;,,|,|,

flows of nut were -.truck .it r.">()

I'I'lli ..I.S.'I I,.,. I ,,

II iitiiiiiiiii<

wire |M.|i,.tr.ii.M| H7 (',.,1 ri|,.y
'one «Mtiil:it. i| «i!li Mill

ovv wii« .-truck, the r

ill'- or more. Tlir tl

111' ...i l.ct. Mll.i ul V_>(» let u |rc,„cT..|

111 'Inllinn, Mini work wa

imnuu uf Uhlch i.Mll.l lie
I

'"" ^^•'- -" 'M-oiiij Ifiat III

icanl ;ii M .li-t;

'U>

.1 ;i

(r<T othe f.

opcrMi ioii-

f tl ic i;:i- wiiul

'.iiicloiicd until l,vi«*, \\|

piu({ri-, culil lie 111,1,1,

ICITCM-Cll -uiti cHllth I

"'I l! vv:is Ihouulll
" pcfinii ,,| |iiit||,T

'Milt thouKJi tl lire ua- a
Imiiij; riMiiiicil in |,S!IS. •j,,.

•c.iiiinu ilcciva-,' ,,|' p,

nica>urc iluc to the el

.'111 a-|)halt-like mixi
111 fact, when iMiriiiK npiral
wa> round to lie iuteii-iticl \,\ \\

iiiiiltha III the l.otlotn of the li.

-eeinintc decrea- H:i> I'Hind 1.

lire, ii|i,iii i.pi-ialii

o>inii iip,.f Ih,. iiutiel at 111,- lM,it,,in ni l|

I lie III a Ki'ial

'•K'lipoM,! ,,r nialih-, ,,i ii,.trul,.iiiii lai and
-inn li

loll- All,- re-llllle.l

I lie aei-uinl|l,-il

•I lllMe 17, till- i||(|ii-|,|t\

l"tl- III llii- ;i-p|,:,||.|,|„

Hie rapid expan-imi of I

and this.-hilied and sotidilied tl
as wax. As the tools i-ui it |i

le ua- pr. nil I'll a \ er\
!! tar. or maltha, until ii I

tl

low li-inpi-r.-iliiii

ee,-ini,. ;,, adhe-u
lose III,- Kas wi.iiM earr.v it up through ll,hore. uiitil from hoinmi to to,- ii was ali.iusi ,„„. n

J he only way it ,.|,ul,| xtraeted from tin- ,an.l
tt

it I.

le latter over a (iri

•iiiK so thick that it

I used ditlVrent

even then very liltle , 1,1 |„. ,,,,, ,„„'
.J,

• uas a;iii,,st iinpossijil,. i,, t,,r,.,. j, „,, j,„,, ,|

|| sand and lai.

lump Was |,y |i,.,-i||ne

one IIMie,

the I

sorts 1,1 tools I

uiner we worked ,lt the
lllatlllK on the sides of il.

the hole was carried to a d
met. nearly eipial in voliii
stopp-

'•lit it olf the walls and
tl

e pump,
elean it out. Inn

le li.ire the triealer tin ip|,-,i,lilv i,f |ar
le i-asiii Hid toiil-

plh of S;{7 feel, wl
lu

acciim-
ilsiiili smaller e;isin

lie 'o that met ;ii ,s2i) |

I'll .iiiullu-r llmv ,,f

eel
, ,-lllii I

Kas wa-
le Work wa-

.\ sample of the Has taken hy l\ H. .M
Stansficid, of the M
follows:

iiii's Ur.iiich, Deiiarti
ci.earii was ,-iiial\-ed

lienl of Ml with n-.siili-

.VI, -111:

N
Vssiiiiiiiii! iivvi-i-ii pri's,

( ( ).

.Mi-ih.

Ill is ll ilr tl, i-.inl,, -iin;lu,Mi vvil ll iir III,

I 11 ll- 1 l-lll.

I'llliii'ltliiri IV.i ;1.|

l.OIJ ,,/ If,// „,„, /',./,

Saml ;in<l Kruvi-I
Very siifi, dark-liiu;-li ,|ial,-
.s<)ft siinilstiini-

Very siifi. liiirk-Wiiiili slml,.. \|, k">(,-
Kiitlicr liiinl. ri'iiilis||.|,riiwn -h:ili-

'1 -ll'ililiv ..liiillli- lV,lt.T

.Siinilstiine. .\i J.'.j f,..

Saniistiini- anil Im nvrl shall-
Hani, KPv slialr. .\t '.'.li f,.

\ liKht. i{ii-i-nisli.uii.y shall-
••siift. KriTiiish-iiri-v -hall-, ii-iiii-ni liki-
Hriiwii shall-, wit I

-I iii-ir-- ivaii-r aa I ai-

strata m' i;n-v shi

I
(iml, .Surv

, Can . vol. .XI. p ,):'A
Geol Surv .Can,. Sum 11,^1 , igiii. n

• liool, Sul\,, Can. .sua, llopi . Ivj; anil HUH,

I,-,-!.

SI) !lll

lill III.')

Hlj K'l
ls.'> Ji.n

.'-','> j:i4

l.V\ i\h
-'4,'. IM
.'.Vi l)t)

."10 :iOH
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l.<nj of Well mar Prltcon -('ont'!u(l«*(l.

hrnftr -hati-

Miinl Hnn»l-iMiir Mf>r» kh- itml wat»T
(Uiiwn 'liJtlr uriti »nn'l*tmu- in ahirniiri' - trBlH
>:ill»l-lt'rn

llunl >iiii'l I".' k, Willi [ii>tr» i.( .'ti/ur iiM'k

lAt .(AA fi-tr -trii* k nuiltha firi<l ieu--i.

?*iinilstnii»'. r;itlnr hiif'l

MruHn -liitli-

llurd, t>roHii -h;ilf

Suniittonr Miin- tfn* mill M;it«-r. ,

( iri'V "lull**

Ir<»ri-tMn*'

(ir.y >li!iU-

Vt-ry hard, prulml'ly in»ii'.ti.n4'

\'rry hunl Hiiml-torn-

hmwii -hitic

( in y »hiil<', •-iri'iik'* i»f ';uHi.-it<»m'

(irf> *liii!i', hrown -hal.- jini! »itntt'>l(ft)i' itiulti>rnuttntf strata, tin' rtittinjC'.

(iny «h:il< . SfiDny fi-w of *:;«> iil tL'5 fti-t . < nnsuttTubU' inultliu coiiunK
uwiiy With tlic w;t • r

Very hiini siintl-t'inr

Snft. Krr> >liatr

Muni 'itiuUiiiiH-

>'»ft
,
urty, -uritlN -Imlf

Irnrclonr
Sift. k'r(\ -lialt'

Hitrd -Jiiici-ti'm-

S.ft. )i:irk-Kny >!i:iti'

Hani Mtrnl>tn[it'

S»ft, irny. Kjimlj ^h;(lr

Hiinl r-:i[itUi(>ru-

^un«l>t<'ni'
. .

f^>tt, Kri'N sImU*
Strft. »;rcy -hiiW'. wjtti ^triiik.s of >»tft Mimlstone. Strnrm tU>\\ ol k»^

Hi 75(). A nravy oil inivcnl nil throujjh the -tan'Utono uml 'hule . .

Sift. (liirk-Kfi'y wliiilc, und Mi»ft nun > Istime. Heavy lil thruuKhout, At
77.1. 11 hfuvHT flow of iruM

Allrrnjitr strata of soft, grey .xhalc !in<i soft sandstont*. Incn-ascd
quantitU'Mif heavy prtrotcuii). ll:i> in'Tfit-'inK in volunn-

SaitM' a.H U>r"iti>inn. A' S20 fci-t, a (rcnicndous flou of jtas uf which
t Oar cduld t c ;;• .ici 'i niilc* nr more

Soft .s..,.d- iom*. Hard >Tri'iik, and liwlit How uf nas at -'>

Soft HiindMone
Iron-pyrit^'M nndtilf-* niilK-ddrd in ( I'mcnt-likr i-andstonr. Very '•troni?

flow of jia-

1.

MtH
It

III)

:llii .'III

;iii ^iM
{JK ,i*»

)« :m
:i.VI .m

;lA&-(IO

li ' 427
1. r IMI
1,V» 4tiS

1*15 .^-•rt

s.'|^ M-:
M.' .Wl
.VW 6S(l

VW .vw
j.Vt St;;!

.VI

;

.17:1

47! .Vtil

,1M(> ti.'O

li.'O lij.'i

Hi* M:t
iw:i tt4H

IHN tW.'

I1.V.' titi.5

i.iwv It:.')

i.7.-> IW4
li^'l W.'i

>w,') 7ii:t

70:i ;i:i

7i;t-7IH

7 IS 7J.1

72;t 7i:i

rii 74;t

74:l~7iW

74S 7Sl

7HI HOO

StMWiJO
HH) -8.10

.SilD-Mii

s:i(i-s:i7

'Dr. Dawson (ihcs tlic foUuwiiiK sfctioii from iliis well:

l>i ;'" ThtikneHi of
from xur/iut. Jnrmatum.
IVcl li^l.

S(j—.Sand and >:ru\cl l^u^fln•<• ilfp<t^it.vi ,. H6
1S5-- Dark, blui^li-bluck, .-oft .-^hultw, with bouw ^u^li>Tom in upim.t

part
I'llirnn s/.uii.v a9

465— <ireyisli Hands and aand.st<ine.s, and briiwnish and (creyii<h uhalcs.
iirand liapidn sandstones 2H0

750—Greyish and brownish shales, altPrnatine with thin b<'ds of
hard sandstone and ironstone

< ttarwitUr Hriuttfi 2H5
837—^ands and elays often .^aturateil with ficavy oilu and t*r. Tar

eci'iif.' 87i.iirmor«)

I G»ol. .Surv., I'an.. vol. X. p 19A.
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fl<>wi)f K,i> nils ^friK'k.
'"' ''-mi'.i'vv ;» >ir..nK

/."(/ "/ H>// V-., /, /',/„„„ (hi ,„..i r„„ r
l*liif iih.l villi.n Hlial,.

Hliii- «hiilc
IliiH- itnil hr.iwii Oialr
Hrii«n alialf

<iriy.|,MHn •Imic
Sind riK-k ; hanl i

Sunt! rnt k

llr.

<•«> -Imli

»n •lull ilinnli

<h<'ll

Hur.l -h. II

iiMiii-liki-

"IririK Miin itn«
< irt'X -h;i](- (fHf
•ri> -half ~.,U .inil (

SanH r.,..k

<.i..i ,l,al,-

llar.l. l.i..«ri -h.-ll

I'aik irr.v -liali.

Ilanl -l,.:|l

Kark uti-y -hal.'
Mar.l ,l,.ll

Kark )'r< ,v -Ijalc
San.ly -l.al,.

^anily -hali-
I oai-<T.i. k Tiiucl wifl, I

>'lialr ami »an'l
Hani ro, k
lain.' < arryjiiK nil

»ainl\

"•av> ml

l.ilii.'-ti.hi

Hani. II

Hani.

inl> -li,
umliT -hrlli

I.i

l..f,li,.||

Hard -h.H
lllu

Har.l, I

I.I

-hal.-
Kypsuiii
1.1< iinil itypMiin

1"H' >licll

"k
liali', iinil liii

I 1

'•ri-y .-liale anil I

iiiii'stoni'

JIar.l »h.ll
line rock inhale -ircak-

Hard «li<ll

l.uyiM>.,f lii„,.M,.ncar.| -hair
^trunt' UiiK „! n.
iirii-ionc and -hale ii:liT-trutifi..,l

Sever
from Me.M

il <um|);iiiies have carried „n I

• tn jiiihii,'

lilt
I

Hi
HI
M)
!':«

iK-i -

:«l
:i,ij

:;:)l

:!3.'

w:,
«W5 4.'5

.VI7

Ml

.vi:

.V(l

•iit

Kl.il

wr 1. 1151

1.M5I l,li.'>il

Lll-i.)! ll.Vt
1.I5N 1. 15')

l.lji l,|i|J

l.l'i-' l.l'.i;

i.i'T I, :'!>.;

I. i.Jw;
l,-'!l" l.S'W
l.alx l,5(i()

1 , .V;!) 1 , 71X1

1.71)0 1.7,'<4

1 . 7.S4 1 . 7lti)

l.r»(i l,s7;.

I.XTj I.H7'.I

1.S71I 2.IHI)

-,l»|i) :>.i)i;i)

small
urray to .some distance I

)orinjr operations al

quantities of oil h
"low McKuv

"111; the river

Ht the mouth of Hor
PilRe \2H.

iri'ck

I't'ii struck. Til

.'tllU ill >i the I'iis

1" the vicinity of Mc.Murr
' logs of t\v.. well.s l„,re,|

are Kiven

' I. CI. Huntlf
03. p ijou.
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I nil <if W'rII \n. I Athalxi.-ka Oilx, Liitiilcd. l.orittui !> Milrx hcloir McKay.
' ' IV^'t.

I- 4
4- 1«
18- 7H

TS- lis

9S- 155

155 :i.MI

:wo- :i»5

:W5- MS
llf- :'h:

f |'llicntc<l nil "IITI")

Oil siratuiM.

Slmlr..
( )il ^triltUIH.

Shall'.

I.iiiiotcim-

Sll!.l..

LiiiH'fttoiM'

( iypsuiit.

IjjiK'^ton*'

Koil M„k
Hunl. riil<li-h Hint siml nr hkIl.

U'lMi^li ((iiartz iir njik.

, II iUJ
'.112 'I'o

'T.'V in,-,

ill.-) l.iUJ

Siilt water was -truck :il ilcpths ol Ttl.') ami I .IKM) ff'- » - 'H

fiuantitvof iH'tr.ilcuni wa- struck in tin- upiiir i)aii (if the well.

nurinn till sunuiicr of IIHG lloriIl^^ diMTatioiis were c.mduct.il at

the tiiiiHT end of Vcrinilinn chutes and at a puint on Peace river \< miles

helow Peace l{iver ( "nis.-inn.
, •

. i

At Verinili.in cliutes Ixirinn was carried tn a depth of S(i() teet thioUfih

Devdiiian limestone and shale. The ui)per l.eds are porous and in;P'"<'K-

nated with hituni.Mi. The well l.elow I'eace Hiver Crossing was i r.Ued

to a depth of over l.iOO feet, and at >S.')7 feet a small (luantity ot heavy

lilack oil was struck. This was ca.seil off and the hole was continued to

a depth of over 1.1(10 feet when a very stioiiu How of Ra.- was strm An

analysis of .•! sample of the oil is (liven in thi' SiiiMiiiary Report of the < -eo-

loiiical Survey. Canada, for liilti.

K. H. >rcLi'arii in his report lor PUT -tales:

•The discoverv of oil this sunimer in the Xo. 2 \^•ll ol the 1 eace

liiver Oil Coinpanv. al.oilt IT. miles lielow Pciice Hiver, lends particular

interest to this part of the district. The well is situated on the hitrli

strata where the m.uiIi dip flattens out northward. Th<' oil (iccurs at

iwo hoii/oiis. lie,l> ,,f -andstoni' in liolh cases, ne.'ir the base ot the Loon

liver and not far ahove the limestone cont:ict. The upper sandstone is

met with from S42 to !)1S fivt in the drill-hole. .Miove S.Vi teet tin.- lied

vielded -'as- from S.V2 to !KI.") feel it coiilaiiied a hif;lily viscous oil; from

IKI.") lo !H(I leet it carried salt w.iler. and from '.MO lo '.»4S feet was firmly

ceinenled and l.arreii of oil. ua-. or water. Helow this is a ll-foot sliale

bed followed lielow from '.l()2 to l.();}2 feel liy ihe ond oil sand Il-

ls iinpin;n;it.'<l with .-m oi! of -omewhal lietter (piality. I his horiz.

would i)rodiii'e a few liarivi- per day. An analysis l.y the .\fines Bran

i|-;ds;ar Staiistield, Chief j-jiyineerinn chemist (
(rave;

Phis

on
ch

I stH'i-iti<- ^r^llvity ;il ill
1'

'.! Distillation test.

HciiiK i.'ar I

l.W L'lKI

2(K1 2.VI
•

2.1(1^ :m
MH) :!2.5 . .

.

J tf , li\ v.ihiliL.- ii:ilililli:l.

4 NT

lit) :! '
, illtiiiiiiKitim: niU.

2ii .") ' , Iiiliri'MtinK oil.

Oil of .similar gravity was found at the coirespondiiiR horizons in

the No. 1 well 1\ milos (iownsiream. The I wo -andslones are of le.-s

thickness here and the shale lielween thicker. 'J'he thiiininti of these oil

s;uids iiorthwanl no doubt limits the po.«sitiilities of exploration in that
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The i)()sMl)iliti.'s of Ili<' Di'voiiian >c(liim-iil> as a s,).ir(V of |»<'trnlcum

ar. w.rthv .,f .•onM.lcn.ti-.n. Thi-><- s..,li,n.'nts .nvrr a larK.^ portum of

tlu- Marknizic Imsin, .lisai.i...uinn to the south Ium ath th.- ( rctaccous

rocks. In many places they arc liishly hitiintinous m . lara.'tcr, ami several

pclrolcnni -priiisis :ire known.

The upper I.e.ls pcnetrale.l liy the lH,rin« at V.Tnii ion ••hutcs arc

imprcKnalcl with l.itun.en. and strata expo>c,l near La Butt.. '"' ^ '*ve

river ana in several pla. - around the wcst.TU am. of (.reat Have lake arc

•,l<o hiuhlv hiteuiinous. Bitumen occurs in limestone at the Uaniiiarts.

i„ -ome ,;f th . aik arf^iliaccous shales exposed at the water s .mIkc alon«

C.ran.l Mew. and in shales in a small plateau lyin- a ^hort distance eas

of th.. Ma.'kenzi.- la mil.'s t.clow (iran.l \ lew. 1 h.; shal.'s ,n this pla .-au

an. re.l.len..l in pla.'.'s l.y comh.istion of th.' l..tum...ous n.att.T. I. t...M.

„,il,.s further down the riv.T ..venly-h.Ml.l.Ml, highly iMtum.no.is, black,

n..v..nian shales ..c.air. ' T\u- lamina-, wh.M. fiTshly s..parat.-.l, are

.uoisfn.'.l on th.. snrfac.. with an oily li.piid. an.l burn when thrown ...to

th.- tire, an.l pat.-hcs of red shal.-. marking th.- sit.-s .,f form.-r hn-s alt.rnat.-

with the .lark varieti.-s. Th.- shal.-s an- .xi-os.-.l in th.- nght hank fj.r som.|

mil.-s. ..r alm..st as far as ..1.1 l'..rt C.oo.l H..p.-. 1 h.-y <lip .l.>wn th.- nv.-i

at a l.iw angl.-."'

P..tr..l.-un. spring. i>>u.- fr.m. th.- l).-v.,nian n.cks at a nunilM-r .>I

points. I'rol.al.ly lh.- h.-st known an- tlu.s.- that .H-.-ur at W in.ly |)..int

.Ml the north sh.m- .tf < Ir.-at Slav.- lak.-.

" Th.- -prints are .-ituat.-.l a e„upl.- of huii.lr.-.l yards In.m la- sh..n-_.

•It the haM- ..f a 1..W lim.-st..n.- clitT. which runs inland from th.- lake, ana

are thr..- in numh.-r. .a.-h ..f th.-m heinji surroun.h-.l with a Mnal .asm,

three t.. four fe.-t in .liameter. filled with ins|.i-.sat.-d bitumen, whil.- th.-

soil an.l nrnss for son..- .listanie away ar.- imi)r.-Knate.l with the same

mat.-rial. A small .lUaiititv ..f pitch is annually tak.-ii fr.mi ,h.-s.- sprin«^

-ui.l us..,l f..r boat buildiiiK puriws.-. whil.- a much larfj.-r supi)ly c.uhl
.- at Suliihur

issii(-s fr.)m

-, an.l f.'.'.U

11. r.- is a h.'avil>

dol.imite, and is

ind .lown th.'

)» ..btained if n.-.-.led. A sulphur spriiim r.semblinr

i.oint ..n the s.mth slu.re of the lake, but niu.h im.n-

th<- fo..t ..f the clilT in cl.,s.- jiroxiinity to th.- bitummoi.

!\ eonsi.l. rabli- sfr.-am.

"Th.' rock thr.>u^;h which tin- pctrol.-uni aM-eii.ls

bed.lcd. iiri'vish, r.-.ther .-..arscly crystalliu.', cavcrn.nis

eiitirelv uiil'ik.- tli.- l)itumiii.)U< beds south ol the lak

Ma.-k.^nzi... whi.-h in m..st cas.-s e..nsi.^t of calcar.-ous slud.-s. he .l.ilonut.-

is evervwh.-n- perni.-ate.l with bitumin..us matter, which .-..lU-.-ts m th.-

num.-r.'.us .-avities, an.l o.,zins up thr..uj;li th.- .-ra.-ks. often f..rms small

iioois on th.- surfa.(-of the rock.
, , i

* • j

-Th.- aee ,.f th.- bituiniiu.us lu-ds h.-re .-..uld not b.- .-learly asc.-rtain.-.l.

H. th.-v an- .-utirelv unf..ssilif.-rous, but it is alt.iK.-th.-r lik.-ly that th.-y

in- ..l.i. r than thi- i)<-v.mLui shal.-s an.l lim.-st..m- which ..ut.-n.p al..nR h.-

south.ru sh..n-, .-.lul are nu.n- n.-arly n-lat.-.l to the .lolomit.-s which un.i.-r-

li.- th(- f.is.ilif,.r..ns i).-v..nian Ix-ds at Nahanni butt.- and at oth.-r places

Th.- |)reseni-.- ..f bitumen in such abun.lancc here also suKgfsts an anticlinal

which w..uld briiiK up l.iwer b.-ds.
• * . » i if

"Sulphur an.l tar sprinRs are reporte.l t.. u.-.ur at a p..int a.)uut halt-

wav between tliis an.l F..rt Rae, but as I did not hear ..f th.-m until I ha.t

' Mcfcmncll. U <: .
'"-"I Surv , Can . Ann R.-pt , vol. IV, p. IIOD.
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'•ft Ihr lake. I w.i> iiiiaM,. f„ visit tli,..,, V ,

th.' M.K Islan.i fishorv, as nu nv ,h .

' ' '' ^'?' "'""-'iatHv ..,„, „f

ash..r,.. an.l hun.n.o,.ks .,f ir,;,.",' ',,';'' ^^''"•'' ''"\ " »..,-h,.,|

••'-rv,..l. On tlu. south sl.on. in ,
'.„"!';"; ^"'"'-^ " "n

s'"V..ral points, a„,l it wouM thus a,
' tLt H ".

''""•^'""- '"''ir at
the wh.,1,. uvstmi part of th.' i.k,.

•'
'

^''"'^ ""' "•'-'"•«nni; ImmN un.|..,ii,.

;i>nn«s ,.omparal!h. in s < "' ,^r. J'^!'';
""^'"^ ^Vin.ly „oin,. T:,r

'''ll-atan..l,.vati.,nof2(IOf,.ot.,
o^VtL.^^^^^^^ '',""" .y.

f'"""' "-' 'Ims,,

,
.

^""H. of th,. limestone nh '•
, L

'";' " ''"'" '"'•""'
I"""""-"- an.1 Franklin ol,s 'r.

'

'v ±
i i;''''^'^-''-^''''':

^ ^li'^'-'lv

min.Tal ,.,t,.h issuiiiK fn.n, the low, r nar , i''
''"'^ '""' ^"•' ""^ "f

HI Hear rock.
^"^ '''"^'^ "'"'<' 'i"i'>t<"i.' strata" ..xp^M,

I

-M<< onncll states that "n.^ir I',,rt c in
;7'M. a,,i it is from these 1

1." 'he li^^
;;;":'„""':':

h-r pr,neipal supply of piteh. T e s W^ :^^% '
'

from the river an, I vv,.r,. .;.. „' .^l!!'"''"
-'r-' -Huai.Mi at s,,,,,,. .Ij,,,,,,,.,,

•everai tav springs
"iiipMny now ohiain

;ir,. situ.ated ;tt
-,- . - lie si)rinir

nver an.l \v,.re not •xamine,!."*

^-.'i^;;;:' ii so';rs';;rr:;:t*?::;:;,s <•'' - -^ ".,. m,.^,,,,..
" (•r,.ta,.,.ous a«e in 'the S.'ke :'*^ ^"'^ 't'

"""'
"'"-V""

^"'-"""
«-l l.ifuminous san.is exp,,s,., , , w, ,

'. '». '''^'''l.rM.s tl„. «reat ho.K
tr..niwhi,.hiss,a.tii,.str,nK l,w /n.^^^t^ ?^ "V' i'"''

'^ "'" '"nuation

!'< viemity of I'rhean river In t .

'"'''" '*'' ••""'/Ms Companv ii,

fm.n<l to l„. hituminous l,et\,'i,„
1, h of "-n'^'l'v?-'

*'"' ^^""'^ "<'"
'•' •t-«'<l. AlthouKh strouK H, w" of J.

''""' '^•^" '•••^' "•'"•' ''"rin^
••I-ration w,.r,. .lisap, ,intinri,

. ft Urr ;'''''''"''' ""' '•"^""^ "f "-
""n-o,.,-urre,i,.,., howeLr /...'.':. Pr^/,".'''""". "as not ohtaine.l. Th,.aiiie,!. Til,.

I- no proof th;it it ,lo,.>,

is overl.aiii liviinp(.rvious strata.
"" -\l''-^f'irniy saiiilston.

Our knowl,.;iKe of tj„. striftuiv of th.. (
'n.tAtha l.aska Hiv.r ,!istri,.t is v,.rv limit,-,! ,t u ^'T '"".""'""> "i ii

^'^ ^•'<- a„tieipatmr;,i;r :;;:i;;;:;r''S'''
- - '•-

.•ii'cius formatioii> ill III,.

rata
uortlnvi'st

' >foC'onni.lI, Ii Ci

'C-anim«"n;A!"R,'(;^T"sun"('-!n'"s -^"".'''W ^"1- l^
.
IVil, p.

.57048—9
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T<. tost ihv M.'Murrav san.lstono w!,.rc it i> overlain hy imporvious

Mfita it will. thcrefoR., l..-' necessary t.. conduet l...rinK operations to th.-

^"''^C::'rS'?n'urSi:;w wells ..f the Atha..aska oik Lin.ited.

,.v,,K. itetlMio 'of Dover river, oeeurs in a hollovv of the rretae..o«s.

eV m a. un mforn,ity. This depression is 12 miles lon^ .n the .lire,- im.

o thever an.l oppos te the mouth of Dover river has a depth of al.out

140 fe..t helow the limestone rim. Farther .lownstream there is a similar

"""'Th:''r:yem'of the on,in of the hy.lroearhons .i the MeMurray

s.„idstom as not l...en solve.l. One theory is that th,.y wre derive,

nm le Ivinp bituminous sediments of Devonian aRe. ano her h

th!" wer.. forecHl int.. the i>orous san.lstone from the se.iiments of later

'''•'' The'imietuic of tlie Cretaceous on Peaee river is des.'rihed hy F. H.

^''^''' The's.Srfea.ui<.s of the foothill strueture in this .listrirt are the

long, low, ..ist dips, of 10 degrees ami less, an.l the steep ;vest . ips The

tt.r eff.-<-tinK onlv 2 miles ..r less of section, an.l separat.-d l.y 10 to 12

; 1.S .f <.v east dip, an. probably relat.'.l t.. .n..p...nt ..vertnrustmK.

T1, stni,- m. as a whole represents the .lying ...it of the effects ..f the

Ho .kv
"

o-mtaia overthrust. The border of the footh.ll.s is marked by

urantieinal structure pit.hing southwar.i. This .'onsists of a single

large ant iclin...... P..rtag.' mountain a.ul in the .-anyon and of twoant.ehii.-s

"" ^''T"Mn.~:ntm f.,o,hills t.. plains strueture is v..y abrupt and

tak.s plac.. where the Portage Mountain anticline is succe.H e.l

J
J^" a>-^^

o g<.ntle imdulati.... an.l ..verthrust faulting .-x^n. ing as far
^'^f

-^^ »

-it.'" This includes a broa.l, low anticline at Huds..n Hop.> an.l a small

;ok.tn an tieli e at th.- (iates. From there t.. Cache .T.-ek there is a l..w

east p mler ......half .legree, with a local west dip equan>- h.w ....ar ho

,,„th ..f each.. cre.-k. Kastwar.l t<. several miles below ht..lfnn the

™c ur. sc..n,s to be almost flat. Near the North Pine nv,M- an.l .lown-

r 'In the structure st.M-pens with an east .lip s.. as t.. brmj; Uu^lJun vegan

u ; U. e ahnost t.. riv..r-level a f.-w miles b.-l.-w tlu- mouth <>

;;f
=J

'"^^

nv.-r From her.- t<. the b.-n.! at Montagn.-use river the stru.tuie is H.it

Th.. section IS ,.ast-west t., this p..int. From t h.. m..uth .,f Mon agneuse

nv.r o t var.1 a north-s,.uth secti..n is cut an.l h.'re a small sou h .lip is

r -v..-.le Wh^'re th.. river turns east past Dunv,.gan an ..ast-west se.-t.on

ag 1 ..xpos.,! an.l flat stru..tur.. in.licat...l Bey..n.l th.. mou h o Burnt

river th.. '"a... turns t.. the m.rtheast and s.. .•ontinu..s t.. IW river

H,.re th.. strata ris.. .U.wnstream and the inclinatu.n n.-ar Peace riv..r

im.iunts t(. some 40 f....t p(.r mile to the s..uth.

• -rom P..ac.. riv..r northwar.l a n..rth-s..uth sectu.n is .-xposed and

..t first .als a south .lip of ab,.ut 10 f.'.-t p.-r mile. In the v.cinity of

'he No '> well and ..xfii'ling to Tar islan.l the stru..tur.. is pra..tically

fl.^ Hlthough h..r.. is probably a slight rise ..f 1 ..r 2 fe.'t per mile Oown-

"tr.:.. n r "n h..v ther.'is a slight .lip north ..f a f.'W feet p..r mile to a p...nt

..uK lies ..low th.. mouth ,.f Ca-L.tt.- river, liey.m.l this there is

; B^ tie r"e and a final flattenit.g out. The above structure applies to

Mcl.*ani. !' H
: iliintkv. I.. <'.

.

ol Surv , Can . Sum. Kept., 1916.

ln>t , Min Kne . Bull. 102, pp. 134o-1341>.

m^ HP HI
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that observed al)i)Ve river-level It i< i.,, Il.l i

larly to the .seetion north of T,!r islan!!." '
'' '

'"~ '"''''"•^ ''•""••"-

I he Devonian strata exposed on Athabaski Pe'i -,,] \r i

A K. ( anieron. in his p.port for l!tl7 des,.ril„.s ,|„. ^ir ./, ADevonian system on (Ireat Slave lake as foil.ms
>'n.etun. ot the

•' MratiKraphie studies have revealed ll... presen... of a nentl.. aiitiWn...

••learly .len.onstrates the anti..linal t „ ure On tlu i.or'tl'"
'" ""',\"-

.;r.;st appears to lie in the erosion l.asinfS,i|p. '
. '"t . t'"' '.'["

dolomites an- .'xposed on the .-ast shor.. of \ .
"

. •
'"'

'

''''

;.nth.^shoresof'thei,ay,and'^.;tu'::;d;:r;^r:
;:; N;i,;;i:r;^,/:^^^^

lying Slave Pomt Innestones are shown on Sla v n, v
.'

. v 'ipo.n and again near House an.l Moraine points nor he st Les p J'>tn.e ural eondit.ons suggestive of gentle antielma 1 ,ng
'

[

Iwf, ?1
"\"^ ''' "^' 'he falls. I-.xposures are eonfined to (he vall.^v floor,uh .1 the rivers hav e^t down into the Devonian sediments an, »'

o[ the ov^rhurden o, ,laeial drift the exient of the folding w^s,;:;; oh'^v'

"As shown l,y the oil seepages an.l tar ,).,ol> on Xintsi „„i„t th,- Pre.<,u lie dolonntes appc.ar as the nu.st probable oil horizon of t , is ., .

, IIS these sediments are exposed on the limits of the antieline tl,
',

. sih

'^::;lz
^'"^"''"'*^ '^'^ '""''"« '^^ *'" ^^0- ofti:;.' tike'';:;:;:!;;

••A thick series of soft clay shales is expose.l on ffav riv.'r whi.l,from the stratigraphnal relation woul.l appear to overli :
'

h , ,i,,m, .ho .lolomite horizon ean be found elsewhere in th.- .listn.'t , lule
'

i

'

> .' structuml eon.htions and overlain by ,l„.s,. unp..rvio„s Vie tmay be worth investigating with a drill
iiai.s, it

"On Hay river above the falls. iim,.st..ne outcrops in tlie vi-l.^vshow gentle undulations forming anti,.lin,.s an.l svneline of a . v ,V,.l
'

I he limestones here .-xpo.sed repre.sent upper inembers o h.' I avHiver ^;-'-«o"- ;vh,..h overlie td.e thiek s..r..!s'of shales above m.mioK
It i.s t ) b nofd that tt.,. .s,.,,„„„ pxpos.'d on Peae(> river shows"....nbers of the Simpson shale ...... un,.onformablv ..vrlv g e gvp ,ser...s ot upper Silurian age. and thus the mi.l.He D,.vonian seeH< n a.-xposed on Great Slave lake is here absent. It is. tl„.refor '„. i S 1,:

.< .lolomites woul.l not „ foun.l underlying the shal.. series ,, tf ,,| i,'area above he falls on Hay river, or. if present, thev woul.l rail,somewhat thinner m their develo,,m..„. f|,.,., ;_ .!,,,:

'"<\prnuAi,\y t»
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Itic lakf. If (liilliii^!: ,/|)crati<)iis wcic ii)n<l';cl('il on Hay river, a ihicknoss
ofalioilt 1,(M)(1 led of Mvliiiiciils woulil liavc to he |)icri'c(l hcforc the Pn's-

(m'ilc (|(.lomit('s would lie rcachcil."

A few lioriiiRs have hccii made into or tliroii(ili Ili«' Devonian lime-

stones and shales, Imt no i)etroletiin has l)e<'n struck. Below McMurray
a miinlier of well: have been sunk on local domes; at Mc.Murray and '.)

miles helow McKay, wells have penetrated to the I're-Camhrian rocks,

iiiid a short distance above Pelican river on the Athahaska a horiiiK w.is

carried through the Cretaceous and 1, ()()(( feet into the Devonian. In the

last well a tlow of Kii'* was encountered at a dei)th of 2,040 feet. M Ver-

milion <-hutes a well was sunk to a depth of SliO feet tl-oiinh D.'voiiiaii

strata. The few horinns that have been made have not niveii encour-

asintc results, but tlii' field for exploration is exceedinnly bro.ad.

P0T.\SI1.

("onsi<lerable interest has been manifested in the ))ossible occurrence

of ])otash in commercial (juantities in the Mackenzie basin. The analyses

of samples taken from brine springs and from waters risinn from strata

pierced in boring operations, as niven on i)ages 121) and 130, are disap-

pointing in this ri.garil. The iiroixirtion of potassium is too small to be of

commercial in 'ice or to be indicative of the jjresence of beds of potas-

sium minerals. ;v,..i.yses of a sample of water risiiif; from a depth of 2t)8

feet, in a bore-hole i)Ut down at Vermilion chutes on Peace river, and of

a sample taken from a natural s])riii(jat Sulphur point on the south shore

of (Ireat Slave lake, are efiually disaiipointiiiK.'

s.\LT.

Numerous brine springs are found in the Mackenzie busin, from some
of which salt i. obtained for loi'al consumption.

It is rejjorted that rock salt or salt-bearing formation waj encountered

in Devonian strata in two wells sunk by the Northern Alberta K.>cploration

('omi)any on Horse creek near McMurray. .\s the wells are only 1').")

feet apart there is a strange lack of agreement between the logs.-

W.ll \(.. 1
I

Well \o. 2

l,(«pM' M]rf:ii<- iciiiK rial

l,llni'>tiiin', ..

Soai>^1<>n(' :in(i liTm-<tnn(

Sail

Liniotonc
Salt
I.iiiivMiini'

Saml>1uni'

Fi'ft

.

i K.-ct

.

i

U- 17
!

(I- 24
' IV- 117 ' 24- 124

117- ,V20 : 124 .WO
.520- 620

i

o'JO- 690
(120 K\5

1 (WO- 7ta
f<ir,- 740

i
7f).5- S.W

740- 770
!

X55- O-IS

: .70-1,475 9:i5-l,40«

P.M.

' CiiiiiM-U. Charlie. ('.«)! Surv.. Cun ,
Sum, Hcpt . H'ltl

' Mines lliiinch. Pcpt, of Minw, Cun . "'Heport on tin* Mih ili'p4*its cif Cumuia an<I the sait industry," 1915,
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tons of salt is-,., i ,

,'
.n n n h , ,l"

^'^' ''"

''T"''
=" '"•'-'" Al„.u, f,.u

w»n<.h';; u-S.:!:!;; ks,;';;:;;,.;:"",.;?'^"'""
;-•'"-
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river. Th. i.asi,,. aM^ u X ". ir . V
'''';'''''''"'' ''•''>' "'"^ '" ''"

are e„vere,l wi,h si |,; .,;-'' '' '" '''•"iHt.T and th. l.ott,„„s

In some eases hi loek ' o
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« ontttins in 1. 000 p:,rt- l,j «,.i>lii:

I'olasMUMI..

Snditiiti .

' aliiurii..

MiiKnc-iuin.
< "hlnrinr
Sulphuric :ii'i(l So,),

lon.s.

J _ JI>p..tlMri.-il

,
" •"> l'nt:,s.imil ,|,|„,i.lr..

ii •' SiMliiiiii t|,|,,ri,l,-

I .-'
' iihiuiii .-iil|i|].'iii

L' Soiljinrp Milpliali-.
Ifli 7 Mm..ii-iiini clilori.li-. ,

iiilfin;t; idti.

(1 II

I 1

(14

OS

1«Miip<Tnturc of air on . ,i||(.,i i,,n
IcinpcratuiX' of Ijrini'.
Sp<Ti(ic gravity at (i.ii'F.

MoH- al,o„t M Kail,.,,. p<.r n.inul,. fro,,, ,,,. I, of ,.,^-l„ -print-.

' I .

1.

:'(i4

( onlain- in 1,000 pan, l,y wcinhl.

Ifins.

Pola.vsiuin..

s-odiuiii

' allium
MaKncsiuni
* 'lilor-iric

Sulpliuric- aiid SO,),

Iflii|j<ialun' of air <m lolln-tion
rciiiiw'raturc of l)riniv,

S|»rifii- gravity a, lij"!-'

Flow utiout :i gallons per ininutf.

H,\IK,lll(tiral .-otiiliinatinn.

4

I-'
:'

lati li

;m

l'ota-~iurii rhioriilc,
SoiliuM] cliliiri,!,..,

< aliiuiri ,Nlp|j,,n.

>oiliuiii >ulpliatc.
M:iKno->iuMi i'lilori<l>-

i'(12:i

' Caii..,i.'i, ti,„u.>. (ic.I, Mjrv ,(

OS
J.iii-.i

4 :'

0-2
0-8

J62-:i

70» !

I --'04

an
. Sum ftcpf , Inp;
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Contttiiw in 1,00«) fmrt* \>y weight

:

limit.

IVitiisBiuni

SMiiuni
Calriuin.. . . -

Mntfm-)«iuiii.

( hlorini'

Sulphuric iiciil (SOi),

'I'liiiprniiurr lit lur un i .illortiim .

'ri'luiMTiiIurr of hrinr.

Spi'rifii- Kravitv lit »).'>" 1"'

1 low alHiut 4 to 5 Kullom piT niinutr.

HyiHi'hitiriil loiiiliinHtion

4

KM) 7

\
-2

2

IM 4

:tl

2tL'0

PotJisiiutii rliliiriilp..

Soiliuiii i-hloriili' .

( 'alciitiTi lutphiiti-

Soiliuill -lUlpluiti'.

MiiKtti'iiuiii rhliiriiiiv

U H

25«0
4 2

2
0-8

262

is" r.
4()« r.

1 '.'IL'

III rofulciilatiiiB these iuialvsfs wt^ find that soaiuni chloride constitutes

in each sample over 07 t) per eent of the total solids. The percentaRe of

dissolved matter in the brine, namely over 2tt per eent, indicates practically

a saturated solution of salt at that temperature.

The salt is probably derived from crystals of salt disseminated

through the Rypsum that is found in abundance in the escarpment. It--

presence in at least some of the gypsum is shown by an elHorescenee ot

common salt that appears on some specimens when exposed to tl.o atmos-

phere. Salt-bcarinK gypsum of this nature occurs at Snake Mountain

springs.

At La Saline, on Athabaska ri\er, 28 miles below the mouth of the

Clearwater, there are several mineral springs about half a mile east of the

river on the edge of the valley. The deposits, which consist princiitally

of calcareous tufa carrying a small amount of eominon salt, gypsum, and

native sulphur, cover the face of the escarpment and have built up a cone

10 to 15 feet high and about 200 feet wide. Sulphuretted hydrogen ga^

escapes from the bank in several places. The water fr . the siiru.gs

flows into a shallow lake, which is situated at the foot of the escarpment,

and is surrounded bv a clay flat partly bare anil partly eovereil with coarse

grasses.' Following are the results of the analysis of a sample of water

collected from this spring by Mr. McConnell.

^"Specific gravity, at l.'j-'/C., 1 •0r)2.

' McTonni'M. H 11 fl™l. Surv . Cm., Ann. Ri'pl . vol. V. p MD.
' lIofTmann. O C . Cwil. .Surv . Can.. .\nn iti-pt ,

vol, VI. p T'tU.
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